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Direct Read 


SOME OF THE 360 TWO-PEN PRESSURE RECORDERS AT GIBSON REFRIGERATOR CO., GREENVILLE, MICH. (Co: 








MICROPHOTO OF 
ACCURATUS 
TUBING 


How uniform is the bore 
of Accuratus Connecting 
Tubing. Ihe core is the 
specially made alloy wire. 
Uniformity of bore is es- 
sential for accurate tem- 


perature compensation 





Smooth and A 


a ws MICROPHoTO of 
GOooD COMMER. 
CIALLY DRAWN 
STEEL TUBING 
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as the finest rifle barrel! 


That is why Taylor Accuratus Tubing gives permanent compen- 
sation for fluctuating temperatures between bulb and recorder 


Accuratus Tubing plus new 
mercury-actuated Taylor Rec- 
tangular Recorder assures split- 
hair accuracy in temperature 
recording under all conditions. 


NE THING IS SURE. The new 
Mercury-Actuated Recorder de- 
signed by Taylor for Power Plants 
writes one temperature only—the 
temperature at the bulb. Whether 
that bulb is 25 feet or 125 feet away. 
Whether temperatures between 
range from freezing to boiling points. 
An exclusive Taylor development 
Accuratus Tubing—is the reason. 
Built into this tubing is permanent 
compensation for changing tempera- 
tures along its entire length. 
Accuratus Tubing is the most ac- 
curate heavy-wall small-bore steel 
tubing the world has seen. See in the 
illustrations the difference in the 


bore of Accuratus and a good com- 


mercially drawn steel tubing. The 
bore in Accuratus Tubing has the 
accuracy and finish you find only in 
the finest rifle bore. Into this tube 
system a special alloy wire is in- 
serted. The accuracy of the bore, 
plus the expansion characteristics of 
the wire and the tubing, gives the 


correct temperature compensation. 











Modern art applied to industry in this 
lustrous black-enamel case of Taylor Rec- 
tangular Recorder. One type for surface 
and another for flush mounting. Mercury-, 
vapor-, and gas-actuated types. 


With the new Rectangular Re- 


corder and Accuratus Tubing, Tay- 
lor gives you an outstanding deve! 
opment in temperature measur 
ment. The Recorder itself contains 
many special features to assure sim- 
plified, frictionless movement and 


enduring service. It brings moder 


accuracy and up-to-date beauty to 


your Panel Board. 


Ask a Taylor Representative to 


show you actual samples of Accura 
tus Tubing and let you see its r 
markable bore. Meanwhile, write for 
special Bulletin No. 5807. Address 
Taylor Instrument Companies 


Rochester, New York. 








indicating Recording * Controlling 





TEMPERATURE and PRESSURE INSTRUMENTS 
*The name Taylor now identifies our 
line of products, including Tycos 








UNITED’S WATERSTAT 





PHOTO oF is another control device of the United Electric 
) COMMER. : 

LY DRAWN Controls Co., Boston, Mass., which takes advan- 
‘L TUBING 


tage of the unusual operating characteristics of 


the BURGESS MICRO SWITCH. 


In adopting the BURGESS MICRO SWITCH for 
their Waterstat, the United engineers recognize 
the importance of its fast, positive snap action, 
ability to operate on a movement of .001”, and 
the high conductivity and long life assured by 


ample silver contacts. 


The BURGESS MICRO SWITCH with its 
beryllium copper springs maintains constant 


operating characteristics throughout long service 





—a vital factor in the constancy of calibration 


and lasting performance of this product. 


BURGESS 
MICRO SWITCH 


gular Re- 
bing, Tay- 
ling devel 
measure- 
lf contains 


assure sim- 





ment and N addition, there are other outstanding features—uniform- 

gs moder ity, dust proof construction, fully insulated housing, opera- 

beauty to tion in any position—which add to the value of BURGESS 
MICRO SWITCH for use in high quality equipment. 


ntative to 





of Accura- Laboratory tests and field tests have amply demonstrated 
see its re- the ability of the BURGESS MICRO SWITCH to withstand 
», write for severe service with but little wear. 
7. Address F . ° 
Rates Whether your products are electrical appliances, machinery * SPECIFICATIONS ® 
or control instruments, if there are electrical circuits to oim SwerONs Length 116/46 
. ° *}e eight . idth 11/16". Dis 
be controlled with accuracy and reliability the BURGESS onthe egleuen telen- af moaning 
MICRO SWITCH warrants careful consideration. peivson - Mounting Sores, 1/8" at 
y W . OPERATION: Actuated by .00!1” mo 
—e . acd . tion and 4-ounce pressure differ 
rite for descriptive literature. Tell our engineers your kh ak ean Whedon 
a problems; they are prepared to serve you. proof. Rapid, positive performance 
+ Controlling Operates at high speeds 
RATING: Handles 10 amper 110 
STRUMENTS : ¢ 2 eres 
et G F. BURGESS LABORATORIES, Inc. volts a.c.; 5 amperes, 220 volts a.c 
~ TYPES: Red Top—Normally closed 
FREEPORT Green Top—Normally open. Blue 
ILLIN Oo 1S Top—Double throw. 
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LIMAXING years of research this new Brown Thermometer 
and Pressure Gauge offers eighteen outstanding features 
that mean higher accuracy and the utmost in ruggedness! 


It's improved basically—beginning with the a¢tuating mechanism, 
which is the very heart of any Recorder. For example, here is 
an alloy steel, mercury-filled helix that has ample power to drive 
the pen throughout full chart range. In addition, it is built to 
withstand 100% overloads. 


A powerful electric chart drive is standard equipment at no 
extra cost—eliminating daily hand-winding of instrument clocks, 
The new Brown universal case—bottom or back connected, inter- 
changeable to flush, front-of-board or wall mounting, eliminates 
the extra cost of flush-mounted instruments. 


In addition: toggle switch starts and stops electric chart drive— 
patented chart hub eliminates knob—combination door handle 
and built-in lock is standard. 


Yet these are only six of the eighteen features—get complete 
details in new Catalog No. 6702. Send for copy today! 


7 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Philadelphia, Pa. 


Branches in 22 Principle Cities 











to Economize 





CATALOG 6702 ‘“S 


ERMOMETER 


NOTE THESE 
FEATURES 


ELECTRIC CHART DRIVE—Is standard at 
no extra cost (Hand-wound clocks fur 
nished where A. C. is not available.) 


INTERCHANGEABLE CASE—This case 
in 10-inch or 14-inch sizes, cgn be bottom 
or back connected, mounted flush, front- 
of-board, or on a wall 


IMPROVED HELICES—Mercury-filled 
built of an alloy steel; gas or vapor 
filled, built of specially treated phosphor 
bronze 


COMBINED HANDLE AND LOCK— 
Combination door handle and built-in 
lock; door can be locked, or not, as pre- 
ferred. 


SWITCH FOR CHART DRIVE—A handy 
toggle switch to start and stop the chart 
drive is convenient to the operator 
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This Page Does NOT Contain§ 


Complete Information on the new §' 
FOXBORO POTENTIOMETER PYROMETER 


@ @ this temperature re- 
corder has so many NEW 
and Unusual Features that 
we have room below to 
list only the ones that are 
most outstanding. You 


may get complete infor- 


mation from our BULLE- : 
TIN No. 190 which will Areata ee 
be sent to you free on 


request. 





The Foxboro Potentiometer Pyrorneter 


@ @ The latest addition to Foxboro’s complete line of indi- 
cating, recording and controlling instruments is designed to * 
meet industry’s temperature measurement needs. Each fea- 
ture has a definite industrial significance. Foremost among 
these features are :— 





Foxboro offers Industry 

most complete Instrument 

A Rapid Cycle of Recording. Service. Our corps of skill 

A Unique Design of Balancing Mechanism. eneeers “Wal be Else | 

A Novel Inking Device for Multiple-Record Instruments. 

A universal, moisture-proof and fume-tight case—may be 
either surface or flush mounted. 

Any number of records from one to six on a 12-inch chart. * 

A vibrationless, silent, cushioned Power Drive. 

Integral Pen and Slide Wire Contact. 

Enclosed Terminal Entrance Box. OX BORO 

REG. U. S. PAT. OFF 


Send for your copy of Bulletin 190 today—no obligation. THE COMPASS OF INDUSTRY 


THE FOXBORO COMPANY, FOXBORO, MASS., U. S. A. 


BRANCH OFFICES IN PRINCIPAL CITIES 


advise you on any proble! 
of Measurement or Contr 
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- - COMPLETE INDUSTRIAL INSTRUMENTATION - -— 
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In This Issue 


7 Three months ago the mail brought 
»nufacturer’s announcement of what 
wked like “just another” pressure regu 
itor, but excitement gripped us when 
we discovered that it had an almost un 
believably “flat” regulation characteristic. 
Smelling a back-of-the-news story that 
Instruments readers would enjoy, we 
went a-hunting for the inventor and 


fnally ran him down in his den behind 


formidable No Admittance signs in the 
\ireo research building in Jersey City. 
Preconceived notions—those devils that 
blind many solution-seeking engineers 

never had a chance to hamper George M. 
Deming, for when he began his five vear 
ork on the problem of High-pressure 
Gas Regulation he threw overboard exist 
ing designs which were supposed to be 
“perfected.” He started from scratch as 
if no gas regulator had ever been de 
veloped by anyone else, but he never 
failed to profit by the experience of 
others. On the contrary, whenever he 
found himself on a_ previously-traveled 
road leading to mediocrity, he resolutely 
left it to explore untrodden paths in 


search of excellence. 


@ This month’s instalment of our book 
on Flow Measurement and Control deals 
with precision measurement of gas by 


means of bellows meters 


@ Seven columns of Book Reviews bring 
to your attention critical estimates of 


recent works on live topics. 


@ The Instruments Index re-appears for 
your convenience on pages Al10 and A11. 


The Front Cover 


@ An outstanding example of the Instru 
mentation of an inspection department 
is shown this month. 360 two pen pres 
sure recorders (Tagliabue) are used for 
testing Gibson refrigerators before ship 
inent. The serial number of each machine 
is written on the simultaneous high pres 
sure and low-pressure chart, which thus 
vecomes a permanent record of the char 
cteristices of the expansion valve, ete. 
Considerable reduction in the nation’s 
“servicing” overhead is only one of the 
blessings that will come when more in 
dust ries adopt autographic records of 


Performance characteristics! 


EDITORIAL COMMENT 


“We Do Our Part’ 


O be a good fellow, to follow the crowd. to ‘ play ball” with th 
who are able to confer favors, and to give no heed to the st 
voice within—that is the well-known “easier way. 
We do not choose to follow it. We have hewn to the line in the past, 
and we shall do so in the future as the oc ISIOM Arises no matter 


many chips fly or where they land. 
At the end of our November 1932 editorial on “True and False R 


pair Economy” appeared the following paragraph 


I I W \ 
tl f rd ’ 
t} j rac I ird t } { 
y | n p ty * i 
€ non Besid irt t t 
re 11 vhereb } 
ted copic 
Since then, printers have come to us protesting that this is unjust 
unfair, unreasonable and (severest accusation) not to the best advan 
tage of instrument-using plants. They have offered us money to adver 
tise their charts in Instruments. 
We refuse to retract any statement or q ilification which we made 
in that concluding paragraph, which was written neither in haste nor 


in ignorance but from years of experience. In the discussions w 
had since November, every additional fact which we have learned ha 


confirmed us in our stand. 


We repeat that an industrial plant using a number of recorders doe 
take chanees with the value of its records if it stops buying the re 
corder manufacturers’ charts and begins to buy cheap charts printed 
from photoengravings. It may be possible to produce exact counterfeit 
by employing modern processes of photoengraving and special pres 
which perforate the guide holes in perfect register, but “bootleg chart 
may not be such perfect duplicates. The buyer does not know. He take 
a chance. 

We repeat also that part of the cost of an original chart covers the 
original research whereby the scale was established, so that i isn 
cricket” to buy pirated copies, and now that NIRA is in effect we 
amplify this statement by declaring that all users of recording insti 
ments may “do their part” in the great program of industrial recovers 
by cheerfully supporting the instrument makers’ continued research 
If instrument makers are compelled to cut down on their research and 
deve lopme nt work, the remarkable progre ss In ide during recent Ve r 
despite the depression will eventually have to be diminished, and this 
would be distinetly to the disadvantage of instrument users. 

We have refused the money of the would be adve rtisers ot 
stitute’ charts. 

We now hear that suits were brought by two instrument compani 
which resulted in consent decrees, and in an agreement on the part of 
one chart printer not in the instrument business, in effect as follow 


The gradu or rf py! hted t 
t h t not pyrighted, tl luat i ! 
’ nte ust us i different chart numb f ! 
A i t ire and I I ) ‘ t n 1 
distin ma ed by the instrur 
hart ept col Further, the print 
f chart hord nd cente nd t 
to distinguish its chart 
This is a step in the right direction because it la down a legal 
definition of “pirated” or “bootleg” charts 
We are contident that the readers of Instruments do not countenance 
unfair business methods, and that they will zealously do their share in 
helping to put an end to “pirated” or “bootleg” charts (as defined by 
the agreement) by showing this editorial to purchasing agents, and in 
other ways. M. Ff. Berar 
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New Principles in 
for High Pressure 


PART ONE—PRACTICAL REQUIREMENTS 


Problems Involved 


|. Commercial gases, such as oxygen, hydrogen, nitrogen, 
nd carbon dioxide are usually supplied in steel cylinders at 
pressures as high as 2000 Ibs./in.*, and in some instances even 
jigher. But for industrial applications, as well as for most 
iboratory work, the delivery pressure frequently is a few 
inches of water, and as a rule does not exceed 10 or 20 Ibs./in 
Not only must the high cylinder pressure be reduced, but gen 
erally the delivery pressure must be quite constant. A common 
characteristic of most pressure regulators of this class is that 
the delivery pressure is affected by the degradation of cylinder 
pressure which accompanies the progressive drainage of the 
cylinder. But this is not the sole regulation problem involved, 
for the low temperature caused by expanding gas frequently 
ntroduces serious regulation disturbances—particularly when 
the gas contains an appreciable amount of water vapor or 
ther readily condensable constituent. 
9, In addition to strictly regula 
tion problems the designer must 
vive considerable attention — to 


maintenance problems. In particu " 
ir, leakage of high-pressure gas = 
from the cylinder through the reg = 


lator valve may become a trou 
hlesome factor. 

3. Another important considera 
tion is the matter of safety fea 
tures, for without these there is 
the possibility of suddenly filling 
the low-pressure chamber of the 
regulator with gas at full cylinder 
pressure. 

. Finally, there are many appli 
eations where it is desirable to 
meter the gas. The regulator is 
then equipped with some sort of 
tering device, but to make the 
complete regulator assembly both compact and relatively inex 





pensive, it usually has been found necessary to sacrifice accura 
cy and ruggedness in the design of the meter. Thus it is not 
uncommon to find such meters in error by 10 or 20% 


Fundamental Considerations 

Before considering the solution of these four problems, briet 
references will be made to the theory of operation of pressure 
regulators, including the terminology which has been found 
iseful in treating this subject. 

In general, a pressure regulator contains some kind of a reg 
ulating valve which controls the amount of gas discharged into 
the regulator. In addition, it contains some pressure-responsive 
element that determines the degree of opening of the control 

uve. The regulating valve usually consists of a discharge port 
ind some movable element which cobperates with the discharge 
port so as to control the rate at which gas will be discharged 
from it. For most regulators of the class being described the 
member containing the discharge port is termed the “nozzle” 
ind the movable element, which usually is of a relatively soft 
ind resilient material, is termed the regulator “seat.” See Figs 
land 2. The displacement of the valve seat from the nozzle is 
controlled by the pressure-responsive element, which usually 
consists of some movable diaphragm backed by a spring whos« 
stress is adjustable through wide limits by means of an adjust 
ing screw. Any tendency toward an increase of delivery pres 
sure results in an increased gas thrust beneath the diaphragm, 
ind consequently in an outward movement of the diaphragm 
which in turn causes a closer approach of the seat to the noz 
ne, so that the tendency toward an increased delivery pressure 
is thereby resisted. Conversely, any tendency of the delivery 
pressure to diminish results in a greater seat displacement and 
consequently in an increased discharge of gas from the regu 
lator nozzle. 

Such is the mode of operation of a pressure regulator re 


“Apparatus Research and Development Department Air Reductior 


Sales Co, 


recision Regulators 


Q@SZ@S sy GEORGE M. DEMING* 


duced to its simplest terms, but somewhat mot 
considerations are involved in practice. One of 
portant of these is the effect of change in evlinder 
sure. An ideal regulator would be one which m 


delivery pressure notwithstanding a deterioratic 
pressure from an initial value of more than 2000 
end value of less than 20 Ibs. /in.2, that is, a lo 

999% of the initial inlet pressure. But a change 
2000 Ibs. of inlet pressure means a loss of high-pr 


action avainst the regulator seat which, for thre 


lator, is on the order of 10 to 30 Ibs. of force. TI 








‘ COMLLP DEL 14 
thre Tht ! 
"or inet 
untain 

moor evil 


Ih in 


of forces controlling the position of the valve eat i ereby 
disturbed, with the result that the delivery ( e oof ‘ 
regulator is idversely iffected 
The precise nature of the resulting disturl ‘ f « ( 
pressure will depend upon hether the re I 
rect” or of the “inverse” type \ direct pre e re 
he defined as one in which the thrust of the hi bre ‘ 
is in such a direction as to tend to force the seat ! 
thre wzle. See Fi at i 
be found convenient to 1} thy 
erm “inverse regulator to ft ‘ 
a regulator in Which the thr 
Ff the high-pressure is | 
a1 ¢ direction a to tend to « ( at 
; eat against the no e. See by l 
—_ Obviously, a diminished is tl 
x rainst the seat of direct 
. --|-. i ure regulator a i result r 
s /sX ; e ing inlet pressure must « e the 
} eat to move toy rd the no ‘ na 
es reduce the rate at which is bye 
ing delivered into the lo bre ire 
AF hy cavity Ilence the = deli er re 
~ } . ure of a direct pre re type of 
* regulator tends to fall ith cin 
Fig. 2 inishing evlinder pressure. For ‘ 
cisely opposite reasons the delivery 
pre ure of in inverse re ‘ 
type of regulator tends to rise with diminishing evlinder pressure 
But at low cylinder pressures, and particularly for he 
outflows, the delivery pressure of both types of. re lat 1 
suffer a progressively increasing rate of deteriorati ti 
finally the delivery pressure will fall off more or | lle 
Thereafter it is falling so rapidly that the regulator 1 
longer be said to be functioning as a pressure-regulati cle 
vice. See Fig. 3. The low ecylinder-pressure range of ( 
sively increasing deterioration of delivery pre re i he 
ifter be referred to as the region of low-pre ure re 


This is known to be a region in which the movermes f the 
seat away from the nozzle (to accommodate the incre 
cific volume of the gas discharging from the nozzle hecome 


relatively a more important factor than the change of the 


of the high-pressure gas against the seat. The n 
definite point at which the regulator cease 
idequatels as a pressure regulator ill hereir 
nated as the “regulation end point - 


Where a single regulator will not afford suf 


hore 


fter be ce 


cient precise 


pressure regulation, two regulators are often used in serie 


I 
ismuch as the delivery pressure of the second ill then be 
iffected only by the relatively small variation of the pressure 
delivered by.the first instead of by the extremely ile j 
tion of inlet pressure characteristic of regulator orkir di 
rectly off of the compressed gas cylinder. When the two re 
lators are embodied as a single unit, the resulting en 
known as a two-stage reduction regulator 
Disturbing Influences 

In practice, the fundamental regulation characteristics of 
regulator, such as just described, are often considerably mod 
fied by disturbing influences, among the most important of 

ly mentioned, 


which are precooling and friction. As previou 
regulation disturbances as a result of precooli 
are characteristic of wet gase Inasmuch as ma 
mercial gases are saturated with water por, su 


ng phenomer 
nv of the corn 
h disturbances 


ire of rather common occurrence. If the atmospheric temper 
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sufficient 
water which have been precipitated on 


F., the precooling may be 
particies of 

| oft the 
when the 
gas is rather small, may obstruct the nozzle dis 


the cold w ipproach passages to the nozzle. Such 





freezing, ever unmount of water vapor originally con 
tained in the 
ffectively that the delivery pressure will abruptly 
fall. With falling delivery 
vill move inwardly 


pressure the regulator diaphragm 
ind the seat displacement will accordingly 
increase, soon becoming great enough to permit the small ice 
ervstals to be viole ntly discharged from the nozzle, v hereupon 
there follows 


from the 


sudae nly increased rate of discharge of the gas 
which is only stopped when the 
reaches an excessive value. The result is a repeated and usually 


nozzle, pressure 
severe disturbance of the delivery pressure. 
But the seriousness of precooling phenomena is not confined 
to those cases in which the atmospheric temperature is as low 
KO or 50° | Even at the higher summer temperatures 
the precooling may be great enough where heavy flows are in 
olved to 
ipproach passages to the 
When it is 
considered that in the 


precipitate moisture 


reguiator nozzle 
average 
regulator the normal seat dis 
placement at full cylinder pres x sete 
ure is usually a matter of only : 
. few hundred thousandths of 
in inch, it will be appreciated 


how effect ually 


a single drop of ’ Famananane 
iter will block the discharge 4 é *¥ 
from the nozzle Consequently, ’ , 
even in summer, precooling may ‘ 
vive rise to severe disturbances 
in the delivery pressure 
Frictional disturbances are 
generally made evident by a 
deviation of the 
regulation in the low-pressure 
from theoretical per 


oOrmance ind by 


considerable 


evion 
f sudden pres 

sure readjustments in this 

regior \ny attempt to mini 

nize friction in a regulator by 

artifices $ 

brings in another type of trou Si ATIC HARACTE 
ble which is variously known as 


mechanical 


inging “humming, 


chattering.” An 


henomenon 


or 
investigation 
indicates 
i natural tendency 

rd instability in the move 
vents of the regulator seat and 
that if vibration of the moving 
rts in the regulator is to he 


prevented some damping means 


re necessary. Friction ordinarily supplies the 
necessary damping forces. The precise mechan 
ism of seat movements in improperly damped 
regulators appears to involve the suddenly in 
re SCC high pressure gras thrust ivainst the 
revi itor Sé€ t in the region oft the nozzle lip 


impression on the face of the seat when the 


eat is urged to i greater displacement Dy 
‘ nges of ¢g pressure reaction against the 
regulator diap! ragn This increased thrust 
drives the seat vet further away from the noz 
e and results in such an excessive discharge 
from the nozzle that the gas pressure beneath 


gm increases sufficiently to slam the 
seat violently igainst the nozzle It does not 
go into further details con 


cerning seat rebound, resonance conditions, etc. It is 


ppear necessary to 


sufticient 
to note that unless there is a certain amount of damping, the 


movements of the seat mav become so unstable as to result in 
ery rapid repeated movements of the seat toward and away 


from the no which not only 


ire troublesome because of the 
noise involved, but which m uN shorten the life of the seat. In 


the ideal 





itor there should be no more than just enough 


; 


friction to damp the se movements when the heaviest flow 


for which the regulator is designed is involved 


Static Increment and Creep 


Closely allied with the theory of pressure regulation is that 


if static increment. By this is meant the amount by which the 
deliverv pressure of a regulator in satisfactory working condi 
the discharge from the re 


Tron rises W he never rul itor 1s blocke d 


rise which is necessary in order 


igainst the nozzle with sufficient force to stop 


his obviously is the pressure 


the seat 
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the discharge of the high pressur 


The question of static incren 





fe vas 


ent 1s Hnportant 


very low rates of flow the seat may not be disp 


nozzle; the valve may permit a sufficiently large di 


ply by allowing the gas to see 


nozzle while the two are in actu: 
Under these conditions it is foun 
static increment is one that is ve 


to regulate the delivery pressure 


p between the se 
il engagement at 
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least as high as the pressure of 
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the high pressure 
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that owing to such features as m 
terial, a considerably higher pres 
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mhomogeneity of 
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ress may be so gr re 


Ive a considerable 


the stress of the 
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foreign 
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ssembly manufac 
not sufficient to eg 
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sirable in most de 
means for “seat a 
care of reasonab 
For best pertorn 
what may 


will present the 
manner that the 
face of the seat 
nozzle lip. Otherw 
in the movements 


nozzle, the \ ilve Vi 
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cient pressure is developed to f 
regulator will tend to creep 

Fine woven wire strainers of 1 
employed at the regulator inlet in 
material. The results have been 
because the seat displacement Is 1 
which pass through the finest of 
retained between the nozzle lip 


Consequently, efforts have been 
the regulator seat by 


siderable degree will accommodate 


ting them to become embedded in 


the latter is urged against the n 


sometimes be 


met iN 


selecting se 


ring. Such an it 
surse, will only ( 
atic increment. Or 
ind, a seat mater 
rv high modulu 

ird that it 
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material 


It of course is ¢ ent 
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‘turing tolerance 
uarantec l puare 


he nozzle 


signs to provide 


ccommod ition” tl 
le manufacturing 
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which, in con 


ince it uso Is nece 


be called “seat 


That is, it is necessary to provide rie 


seat to the nozzle 
nozzle lip impre 
ill be 


ise, with eccentric 


iccurately f 
of the seat as it e1 
ill continue to leal 


orce a tl 


1) or 200 mesl ire 


in ittempt to colle 
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isually so small th 


wire strainers may 


ind the surface of 


made to prolong 


it materials which 


the surface of the 


ozzle lip. Besides, 


re 


foreign particles by) 
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minimum modulus which is permissible in accomplis! 


object since it has been found that 


material such 


which will accommodate the foreign material by reason 


tain degree of softness is not very 
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> t to prevent 1 slow pl istic Vie lding when the seat i precoolil disturbances \ ) fy tive 
ve tightly against the nozzle. The most satisfactory mate ialized, it ; believed that bv care 
ils ve thus been found to be those which possess a moder facturing problems a dependable regu 
tely low modulus of elasticity. The hardness should usu V not Ve ould be deve eat ; cov Vee 
\ than Rockwell B 90 (with a 4” penetrator and 60 mercial price 
( For many years certain organic materi ils such as ¢ 2. To develop a proper ( 
e and galolith were used for this purpose, but owing to thei observed that it] ae ; 
copie nature ans moisture in the gas served to soften ecured ric idels re 
its excessively under certain conditions. Subsequently, if the Variation 
ere permitted to dry when pressed tightly against the 3. ‘To develop improved 
e by the compensating spring while the regulator is not ment mear 
sin frequently cr icked. If a regulator with such eat i t. ‘To develop uperior dust te 
ibsequently p! iced in service, the seat is incapable of stoppi l'o eliminate the possibility of. sé 
e discharge of high-pressure gas, and excessive pressures may 6. ‘To develo nin ed se 
velop within the regulator body j. To develop more tisfiac ‘ 
8. ‘To develop improved. flo er fo ‘ 
Safety Features \pparently, tisfactory soluti ere f ds for 
\ more serious ty pe ot ‘ tar ryote 
eat trouble, but one ed in thi ticle 
hich fortunately — has re 
een eliminated in mod rete 
“wn regulator designs, is s PLA ( | 
hat has come to be eer 6, 7 and 
jown as “seat ignition.” act 
If oxygen at full cylinder . R, 
ressure iS suddenly ad ! ‘ ’ 
itted into an oxygen 
regulator by opening the ( 
linder valve, consider ) 
ble heat may be devel ry tor cled \ 
ped at the regulator seat be = mee — e SOL We 
sa result of the heat of sod . 
mpression imparted to ig A ‘ 
the gas originally in the Hh, ee | : ‘ 
regulator inlet passages A Writs 
Inasmuch as the = most a \ \ ‘ ‘ 
satisfactory seat mate i ‘ | 
rials are certain organic —= ‘ 
iterials, such as care , 1 wr 
fully selected grades of " | > the precisi 
ird rubber, the heated . u 
xvgen in contact with eased 
e seat predisposes the 
tter to ignition. It only Fig. 6 compared 
requires the presence of ‘ t 
some small infiammable ver con ed 
foreign particles as fuses ri t ‘ 
r a highly roughened ‘ ‘ 
seat surface to cause the isl f ‘ 
seat to burn. The result, ot course, 18s that gas bree Cr iit t ner ( | l 
cylinder pressure will suddenly be admitted ir ipplic to the region nder 3 
nto the body of the regulator. ‘ it) in The regulation end-point of this. re 
Because of the possibility of suddenly admit lator is exceedingly low. It is possible to dr 
ting full cylinder pressure into the low pressure the cylinder pressure down to ithis f 
( wity of a regulator as a result of cracked pounds of the delivery pre re before ‘ 
seats, seat ignition or heavy creeps, every regu ice ceases to functior essure re 
itor for welding service should be equipped In arriving at these re i 
ith some type of safety release designed to — 
ent the low-pressure chamber in the event that 
n excessive working pressure develops, and : 
le regulator should safely withstand the sud TT t 
den admission of full cylinder pressure into f ti lire 
he regulator inlet when a regulator seat is not that fundament 
ssembled in the regulator. Fig. 7 4 . 2 % rdvant ; 
In addition to such considerations, it would seem that every irger nozzle must be used ‘ 
effort should be made to eliminate totally all of the various 1 mmodate the thrust p t 
. . . . . NOZZI\l¢ 
causes of serious seat leaks by selecting a non hygroscopic seat 
material that will not crack when under stress and which is so s. A lever principl h 1 
resistant to ignition that under no conceivable conditions of use ; ty rs é ai scthcg Maly ¢ es ; 
in the regulator can it be ignited. thrust again t th | | 
That the mechanism evolved is capable of erte 
factorils even in extremely cold eather ‘ trated 
PART TWO—SOLUTION Fig. 7 
Development Program ) Satisfactory Dar ping In studyvir ‘ the pronie m 
ing, it was found that damping in typical regulator f thy 
After a careful and extensive preliminary survey of the illustrated by Figs. 1 and 2 is of a very haphazard 
ractical requirements for a truly satisfactory regulator for It arises from the lateral distortion or buckling of the elic 
igh pressure gases, the following research and development prings when under compre ior If the idiustir ir 
rogram was outlined: the compensating springs, for instance, are distorted 
1. To develop a two-stage pressure reduction regulator in manner as both to urge the seat carrving me 
‘hich the optimum regulating performance is secured through lateral direction then damping will be at ! i 
the evolution of (a) a mechanism for the first stage of pressure the lateral forces arising from these sprit re 
reduction primarily suitable for high-pressure regulation; and damping will be at a minimum. As illustrated | ) 
b) a second stage of pressure regulation primarily suitable 6 (also visible in Fig. 9), a damping means | been provide 
for low-pressure regulation. It was decided to develop a two vhich is uniform for all manufacturing empne 
Stage regulator because it was known that such a regulator has crescent-sh iped stamping of heet spring stee the compet 
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Fig. 8 


pring) bears on the lever in a region intermediate between 

w projected center line of the nozzle and the two ball ful 
ums on which the lever rocks. Thus a definite portion of the 
ompensating force is utilized to effect damping at the lever 
fulcrum Phe good performance of this regulator is due in no 
measure to this feature. This is particul urly true for ex 
emely sma rate of discharge Thus it was found that dur 


TT 16-hour test run the regulator faithfully maintained a 


ter per minute rate of discharge. It also has been found 


t the regulator lends itself to exceedingly precise pressure 
djustments, there being no difficulty in adjusting the pressure 
the nearest one hundredth of 1 Ib./in when a suitable water 


column is used for observing the pressure 

Seat le mmodat and Aliqnment Seat accommoda 
tion is provided by permitting the high-pressure seat to rock 
on a welt in the bottom of the seat-carrying cavity at the end 
of the lever, the seat being retained in position by a resilient 
metal seat retainer. Positive seat alignment is secured through 
the design of the lever and compensating spring issembly in 

hich the rounded ball fulerums of the lever are urged to the 
owest possible position in the conical fulerum cavities machined 
into the regulator body, thus eliminating all loose play. 

Glass Wool Dust Filte \ carefully selected grade of 
glass wool was found to be the most effective dust filter aside 
from such inflammable and hygroscopic materials as wool and 
cotton felt. The glass wool is not only free from the ignition 
hazard that is involved with inflammable filters but being non 
hygroscopic it always remains resilient. It is apparently by vir 
tue of its resiliency that it never cakes over with dirt and scale 
in the manner that a metallic strainer does. Even after three 
vears of severe service, a regulator equipped with an experi 
mental filter of this type has been found to offer no measur 
ible restriction to the flow of the gas, although when opened the 
rear end of the filter was found to contain almost a thimble full 
of fine dirt and seale. During this interval there had been no 
seat failures. The effectiveness of this filter may be readily) 
demonstrated by pouring fine iron or brass filings into the inlet 
of the regulator: the regulator continues to perform satisfac 
torily indefinitely although this same treatment would at once 
render the average regulator inoperative. 

Elimination of Seat Ignition Hazards—The glass wool 
filter not only eliminates frequent seat replacements, but by 
preventing inflammable foreign material from reaching the 
regulator seat, it removes one of the contributory causes of seat 
ignition. The fundamental cause of excessive temperature rise 
it the seat surface, moreover, has been completely removed by 
creating a cul-de-sac or dead-end pocket beyond the regulator 
seat. Fig. 6 shows such a pocket under the high-pressure gage 
ind a passage from this pocket communicating with the regu 
lator nozzle. The effectiveness of this construction depends upon 
the fact that the heat developed in any passage suddenly flood 
ed with high-pressure gas is localized in the extreme end of the 
passage. This phenomenon may be explained as follows: Let it 
be assumed that a full oxvgen cylinder pressure of 140 atmos 
pheres is suddenly applied to the oxygen within the high-pres 
sure passage of the regulator. Also assume the oxygen in this 
passage to have been practically at atmospheric pressure previ 
ous to the application of the 140 atmospheres of pressure. If 
there were no intermingling of the gas from the evlinder with 
that which was already in the high-pressure passage, these con 
ditions would result in a temperature rise of nearly 1700°F. Of 
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course, the actual conditions of flow of the 


regulator passage result In an intermingling of thy 
of gas to such an extent that a much more mode 


temperature is the usual result 
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low lu mmedia the ‘ i! 

' Tic mpre ? il wi } t rine 
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It tu pract t ! ailut ! of I 
niform \pparentl ne \ rmer yp or t} 
to the end of the iSSa namel t tl 
isual type « regvulate onstruction <« t 
pocket n ne i ot re re 1 itor ¢ ‘ e¢ nD 
tion 


The effectiveness of the construction adopted i 
by Fig. 8 which shows an oxygen cylinder and ré 


latter equipped with dead-end pocket) being withd) 
bath of water heated to 190°F. The regulator and o 
inder were immersed in this bath for one hour, 
oxygen at a pressure of 2500 Ibs./in.- was suddet 
into the regulator from the eylinder. Although m 
highly inflammable seat materials and inflammabl 
within the nozzle were tried, it was found to be in 
bring about seat ignition in regulators of this ty 
other hand, it was found easy under most normal con 


} 


ignite seats in a regulator similar to the one illustrated | 


2 when the temperature of the water bath was no hi 


90°F, 
However, in order that there might be no doubt th 


tion had been entirely eliminated, a type of seat mate: 


ultimately selected which resists ignition even wher 
temperatures much higher than were possible in the 
bath test. Since the dead-end pocket principle wa 
ployed in regulator construction, tens of thousand 
tors have been manufactured employing this means « 
tection, and not a single instance of seat-ignitior 


reported 
6) Selection of Seat Material As previously pol 


there are many other properties aside from resistance 
tion which are important for seat materials. With care 
tion given to all of the practical as well as theoretic 
ments, a seat material was eventually selected which | 
its abilitv to withstand years of severe service. W her 
the two-stage reduction regulator equipped with the 
filter, the result is practically an “everlasting” seat. 1] 
which this seat will withstand is illustrated by Fig. 9 
it will be observed that a rather deep cut can be n 
the face of the seat without as a rule causing the sé 
(7 )—Safety Features—The first stage cavity of tl 
tor is equipped with a relief valve which will prevent 
pressures from being developed within the regulator 
cessive pressure tends to develop down-stream from 
tor as a result of a disturbance in some other source 
or because of a backfire, the second stage seat will lift 
seat and permit the excessive pressure to be relieved 
the first stage cavity and from thence through the re 
(Continued on 
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Flow Measurement 
a nd Co ntrol A COMPLETE SERVICE TO INDUSTRY— 


By M. F. BEHARt Metering, Controlling and Regulating 
Equipment 





—METERS— 
BOILER METERS for recording 


CHAPTER XXIII—POSITIVE METERS 








POSITIVE GAS METERS combustion conditions and guiding 
10. Bellows Meters boiler operators. 
(Continued) RATIO METERS for measuring fuel 
(h) Precision, Portable and Special Models and air to furnaces to guide combustion. 
he ™ > e¢ ] P a 7 oe SA j 1 Sie . . a 
For permanent installations where extreme precision 1s desired, 1t 1s recon FLOW METERS for indicating, re- 
mended that the user specify the meter which appears to be the most suitab! cording and in 
with respect to characteristics other than accuracy: in other words, to worl tegrating the flow 
inder the assumption that all bellows meters are instruments of precislol of steam, water, 
Then, a meter having been thus selected, its manufacturer is asked to tak sewage, air, gas 
special pains in its final adjustment before shipment, and if the user has a and other fluids. 
meter prover, the meter is carefully proved before being installed 
1 ’ c 
This recommended procedure avoids the onerous job of attempting to d RECORDERS for 
termine which of several makes is “the most accurate.” It results in a sati temperature, 
factory selection in the majority of instances. The exceptions are few. and pressure, draft, 
they consist of applications differing from the usual gas measurement appli speed and other 
ition in the metering conditions. For example, the problem of measuring factors. Fluid Meter 
ig mixture which varies in its volatile constituents, thereby affect dia 
shieen feather pliability lia ud re ; zc: —CONTROLS— 
phragm leather phability as discussed in Art. (a). Likewise, metering a di: 
gas in a seasonal industry, the meter standing idle five or seven months of COMBUSTION control to main 
the year and going back into service without being proved——the plant lackis tain steam pres 


proving facilities and everyone being too busy when operations are resumed sure and com 
Must, Also, metering gases being tested for volatile content—— which the meter leath 


ulator rs must not alter. 


bustion economy. 

















- For such exceptional cases the proper way ol! specifying the right meter me SYSTEMS to 
d the to invite the cooperation of meter manufacturers and obtain their proposal regulate pump 
Vv admitt ind guarantees—-and not to start with the assumption that a particular ty; speed, reheat 
lift f bellows meter is the logical choice. Reliable and in many respects desirab] temperature, de 
6 A is are bellows meters, the investigation may bring out that none will do: th a superheat and 
oe O answer may turn out to be a wet meter, in spite of the fact that wet meters other factors. 
nditions require attention many times more frequently : 
ed by ] = CONTROLLERS for 
ivher t rate of flow,pres- 
Portable Test Meters. oa , e 
. Perret, sure,remperature 
E seat ig Althoug >se 1 their largest sale in the gas S itself (for testing as : 
= y gh these find their large t sale in the gas industry it elt (for testin aca ate’ PR Ne 
"90 consumers meters), some of their industrial engineering applications (unre 
eengaars lated to the actual “testing” of meters or other apparatus) are of extreme im —REGULATORS— 
first en portance. In general design, most portable test meters resemble the small _ 
, Y I | FEED WATER reqguia- 
of regu capacity Glover type meters described in Arts. (e) and (g), differing only in Penang over ear 9 ' 
“pear ote —. - a r feed water 
details of construction. The principal differences are (1) large dial registers ng ” boil . 
and (2) hand-holes with screwed—not soldered—cover plates for easy adjust a See 
, , ‘ me N T > WSO > 3 ’ ocr e slay a | ‘ a Oth ¢ 
eo’ nents. Note, however, the last two described bel ww, which differ | th in PRESSURE regula- 
‘e to ig design and construction from the Glover type. There are tin case portal tors for heating and 
and semi-portab S : -press fas measuren as well as 
; nd semi} rtable test meters for low-pressure gas mea ir nent, as w process services. 
. iluminum, pressed-steel and iron portable and semi-portable test meters for 
5 weed medium-pressure work. Among those of engineering interest are the follow DRAFT regulators 
" ing: to maintain the de- 
, Superior Meter Co. This company’s portable test meter is a standard “150-B sired draft in fur- 
rt (see Table XXIII-3) provided with a carrying handle, a large removable hand naces, kilns and 
t hole plate in the top cover, and an enameled-dial four-circle register reading small steam boilers. 
is reg trom 0.01 cu. ft. to 1000 cu. ft. All four hands can be set back to zero. Net jw 
weight, about 16 lb. Regular finish, red paint and polishe 1 brass—an excellent Complete information on rae F gH ay | 
idea! any of the above Bailey dn istnan Jit ae 
- » duct ll be gladly f shed upon reques? 
Pittsburgh Equitable Meter Co. Six sizes of aluminum-case test meters wit ee ee re eee 
fans ’ : é G1 
, large eight-circle registers of which the hands can all be set back to zero. Only AILEY METER CO 
x "Part Six of The Manual of Instrumentation B ic 
a (gy Relea 1041 IVANHOE ROAD @ CLEVELAND, OHIO 
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(i) Auxiliary Instruments 
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volumetric registration, bellows meters are equipp 
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d in the production ot 


others supplied to meter manufacture 
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ressure Instruments JUST WHAT YOU HAVE WANTED 

Pressure variations being the most serious in their effects (see §8), the FOR A LONG TIMI 
reat. majority of bellows meter auxiliaries are pressure measuring instru sical ut : a, é 
~ents. Indicating manometers or dial gages are used as adjuncts to test This N CPW Kleet ric 
neters, but seldom in connection with regular service meters ‘ » gq’ ‘BY 

Recording pressure gages are indispensable adjuncts of most industrial STO! @ Lae ie 
meters and of all large-capacity meters except where conditions are so favor 
ble that regulators can be relied upon to hold the desired pressure withu 

se limits. These recording pressure instruments may be classified according 

the forms of records which they provide: 

Let us first consider the ordinary recording pressure gage, with a clock 
jriven chart and one pressure pen. Obviously, this class of instrument, 
though “better than nothing,” furnishes incomplete data. For example, a 
7-day chart may show that the line pressure averaged 250 Ib from Monday 
to Thursday of a certain week, 300 lb on Friday and Saturday, and 350 Ib 
i] day Sunday; but without knowing the volume registered by the meter 





Accurate to better than 155 of a see 
ond — dead beat—controlled by  con- 
venient switch. 

Large 3'.” dial— times larger than 
an ordinary stop watch—scale divisions 
of 1/5 second. 

. practical and ruggedly built 
t—avoids the expense and 
nuisar of jeweller’s repairs. 

Makes rapid and accurate readings 
certain and easy. 

Furnished in neat hard wood case, 
complete with extension cords for con 
nection to current supply, cord with 
manual control switch and resetting 
button. Reasonably priced. 


THE STANDARD 
ELECTRIC TIME COMPANY 
SPRINGFIELD, MASS. 
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of your flow conditions 





;, during each of these periods we cannot calculate the actual quantity (11 with the 
i standard cubic feet) that was consumed 
Requiring, then, data on both volume and pressure, let us modify our M 
rdinary pressure recorder in such manner that its chart is driven not by a A 
clock but by the gas meter itself. The result is a class of instrument exempli e 
fed by the Wylie Pressure and Volume Gage (Pittsburgh Equitable Meter t 
Co.), one model of which is shown in Fig. 23-94. The gearing is so arranged 2 
“s aa cs that the chart makes one revolution for each 100,00 cu. ft. (o1 oth ri ul FLOW 
1. iple of 10 for convenience) and the average pressure can be read for each 
< , 100 or 1000, etc., cu. ft. of gas registered by the meter—this unit of volum INDICATOR 
depending on the amplitude of the recorded variations: for example if on a 
million” chart it shows constant pressure from 150,000 to 850,000, thi 
hole section can be taken as one increment and only the two end section Dial-type Flow Indicator 
ed be closely computed. With this class of instrument a definite schedul Dial and Mercury column types... These 
. t chart-changing calls is unnecessary: if the chart has not made a complet Indicators are applicable for indication 
tl revolution at the time of a call, the number of cubic feet recorded is simply of flow-rates of water, oils, chemicals, 
: read off as the length of the pen trace in volumetric graduations (the angulat air, gas and steam under wide range 
i igel hvisions of the chart). This can be checked against the meter register incre of ciiitians . 
‘ ride ist nad poe a. fa oq sage pre noone to This ~<emreaainn cabal a 
l phe 7 i Maximum W.P.--Mercury type 2000 Ibs. 
all istrument is available in 8” and 12” chart sizes and in eleven ranges, includ 
: ing two extending below atmospheric pressure. Installation on a meter is gen Both types used with MJL Orifice and 
rally simple enough to be done without spec ial tools Flanges...Write for complete literature. 


Somewhat more elaborate than the foregoing is a class of recording instru 


nents provided with two pens, both recording or one clock-driven chart (24 


MOREY & JONES, Lid. 


Manufacturing Engineers 
923 So. Hemlock St., Los Angeles, Cal. 
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. a k, are only taken up after tl 
es of geometrical optics nd 
‘ ry are successivel x plored 
jistinguishes this b Tron 
se mentioned the application 
these two branches of optical theory 
e into in more detail. In plat 
’ < closely resembles Nuttir . 
s of Applied Optics which 
to recommend it 
treatment of geometric-opt 
t seems to this re\ ! if 
f m certain easil! 1 
ge Like Taylor the} 
I site directions in image 
espace While familiar to us fron 
hool physics this convention 
ts with that found in most of tl 
ré in which distances are nea 
vs reckoned positive to the 
‘he outstanding exceptions, tl 
zs of Sch artzschild nd ‘J 
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1 f jection system culminating n 

ous argument based on the 
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: s which become infinite i inity 

: The treatment of the thick lens nd 

I pertures are more fortunate nd 
r full. In treating of lens aber? 
\ ns the authors consider the lee 
(; method as “unduly inv d nd 
slight practical value.’ This view is 
rd often expressed and would 
em that this method is only appr 

ye bills ted in quarters where genuine new 

, ¢ signs originate. In optical as in othe 
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t. element itterns to new conditions, and in this 

— ° the calculation is indeed chiefly 
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ibtless arrive at still another view 
s to who “makes” objectives. Whe 
nses can become popular on account 
their “softness nd leptl f 
is,” who can judge among all thes 
claims? 

5 I 1uthors nevertheless give an ir 
tive discussion of lens aberratior 
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erical aberration in the case of 

gle lens of various shapes fu 

e is given of the const th 
i mann formula for q nd 
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fiasses listed under the ott 
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The iuthor de exclusively with 
the lIkali metal ] chiefly because 
the have most acquaintance with 
then ind prefe t cord their own 
experience ratl thar the hearsay 
‘ ler f the In view f thi 
fact the revie we \ lI not take them 
to t K I not in iding ysther forn 
of ight ensitive cel uct s the 
photo conduct I ind photo voital 
(wet and dry). Moreover, the) iv that 
there 18 no re t in many cases, Why 
other types of light ser tive device 
could not } equally well employed 
with some modification of the circul 
given After all, the modifications re 
ferred to are slight change merely to 
matcl the input characteristic with 
respect t the impedance of the grid 
circuit s that the greatest it ! 
of th iit may be had. The book 
deal then, with that specific type of 
cell in which the alkali metal is used 
either nan evacuated bulb or in the 
pre nee of n inert gas at low pre 
ure 

Chapter I is a rather sketchy review 

the 


of the historical development of 
photocell. The authors take a sudden 
jump from the work of Hallwach to 
the modern caesium oxide cell without 
discussing the gradual development to 
the modern photocell The average 
reader might infer that this develop 
ment was a sudden outburst rather 


than a gradua evolution However, 
ince the work was intended primarily 
is a practical guide” and not one of 


} ¢ 


historical interest, we shall have o be 
content 

Chapter II presents eight different 
ways in which the cell might be placed 
in the grid circuit of a vacuum tube 
with short sub-chapters dealing with 
the thyratron and grid-glow tubes and 
the conventional form of “telephone re 
lay.’ The authors would have done well 
to present a detailed study of these de 
vices in a separate chapter since these 
unit play a most important part in 
the circuit, and their proper function 
ing has not been properly considered 
by the workers in this art. The thyra 
tron and the grid-glow tubes are used 


extensively in the I S. by the General 
Electri ind by the Westinghouse 
ompanic in their respective units. By 
means I these devices, electro-me 
hanical relay ind all their attendant 


difficulties are dispensed with. For th 











pecifi reason we had hoped that 
\ ‘ i readers would get 1 more 
‘ preher ve stud of these device 
It I nted out that the chief diff 
iltic experienced with re 
phot ti units are contact t ubl 
A ‘ n, ete With thyratron and 
rid W tubes one can operate ell 
uit lirectly ince they are electron 
re " ' 17 | ? i ent ir? T T 
pe te levi directly 
All too si) t the ib-chapte ol 
the e of | ht ource which i i 
I tant i ect relay ind 
vi I n |} dly b verlooked by tl 
(‘ha vith ind 
” iptel 3 very hort 
ind d eralities. A detailed 
desc Is given for se 
lectiy newspaper bundle 
‘ between small and 
‘ recording of objects 
mo. ection « in the op 
te which was recently 
demo th ngineers of the 





é 
Electric Co is in 


terestingly discussed, Timing of racing 
fields 3; next discussed ilso a method 
of measuring the speed of rotation of 
haft bh means of a disk which has 
segments of different areas: the light 
f 1 n the disk s intermittently 
eflected on tl photocell, and thi is 
mplified and a record is obtained on a 
»} ograph oscillograpl 

Chapter IV deals with rm” 

ind 1 subject which has 
tt ted a great number of workers 
in tl United States A locking in 
tvpe f relay is used for burglar 
larn so that only those acquainted 
with the device can open the circuit 
ind discontinue its function when not 
required. Several interesting and novel 
deas are shown for tell-tale 1larm 
The detection of poisonous gas by 
meal f discoloration of a fluid and a 
change in ts transparency operating 
the irn is discussed—a system 
which w introduced in the U. S. with 
some success several vears ago. The 
detection of smoke, like burglar alarms 
s another subject that is given con- 
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ae ible ention M eve ! 
the interesting applications suc} 
larm for wate gage tell-tale 
irm used n the product I f pape 
bag printing, et 
Chapter V de nd 
the first applic iving of 
i et ‘ [ light 
(“photopho ) of sign 
vith da break 1 is next 
i ussed. The 
aispla Sign Db 
next illustrated 
, we find DY 
wher i leaflet i tand 
t blinks a light source ilso the oper: 
tion of a drinking fountain, the con 
trol of model boats and ears. etc 
Chapter VI deals with the British 
ku picture “‘heads (systems for re 


producing sound from film). The me 
chanical and optical systems are som« 
what different from the American 
practice and present no new methods 
In this fleld the United States is 
further ihead than England 

The trans» ion t picture (‘photo- 
telegraphy”) is dealt with in Chapte 
Vil. The essentials are first discussed 
and then the most succes ul of the 
methods ire described, omitting the 
Synchronization method. Chapter VIII 
deals with television rather vaguely. As 
in the previous chapter, the synchroni- 
zation method is left out and so the 
reader has to take it for granted that 
it is accomplished. We had hoped that 
details would be given of this impor- 
tant phase of still or moving picture 
transmission. Chapter IX deals with 

entifi nstruments, and the discussion 
of the microphotometer is first opened 
ip, then measuring the density of 
photographic films, and the rest of the 
chapter is devoted to photometry 





Chapter X deals with miscellaneous uf 

itor and these are confined to the 
ise of the cell as an oscillatory cir 
uit, e., a8 in the case of the neon 
oscillatory tube circuit. The bil bh 


va 

has five references to standard works 
on the subject of photoelectricity, and 
thirty-six references to the literature 
The iuthors unquestionably have 
produced a fine and most interesting 
book on the subject, but we had hoped 
that they would have told us more of 








their practical experiences which 
would be so valuable Ko ill that ¢ 
book is deserving of a place in . 
worker's library for whatever “meat 
he in pick out from the pa 


Industrial Electrical Measuring In- 
nts. BDy-KeNnel I ( and F. E 
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This is the third edition of a volume 

the Same name whose second edi 

nh appeared in 1918, under the uth 

hip of K. Edgcumbe. The text ha 

been entirely rewritten ind the vari 

is sections considerably expanded 


parti llarly that dealing wit} Instru 
Transformers. Integrating mete 
re not touched upon; and the sectior 
on Pyrometry, Potentiometers and Os 
llographs have been omitted “on the 
xround that = such instruments now 
Within the 
tle In the interests of practica 
men, to whom the work is particularly 
iddressed, the use of mathematics has 
been kept at a minimum As compared 
with previous editions an innovatior 
that diagrams and 
line drawings have been supplemented 
by photographs of actual instrumer 
ind their parts.” 





Scope r the 


The volume opens with a good dis 
sion of the elementary and theoreti 


cal features of the art of measurement 








ivineg particular regard to errors 

their causes, compensation and correc 
tion. The mechanical design of instru 
ments receives reat attention and 
the features of operating torques, con- 
trol and damping, as well as the design 
ind application of permanent magnet 
ind shunts, are thoroughly analyzed 


The types of indicating instruments 
common to electrical practice in gen 


are covered in great detail, with a pat 
ticularly valuable treatment of recti fic 
While 
a variety of applications of the the 
mal principle including a number o 
embodiments of the thern 


nstruments 


practical 








4 ttime ! thie ] ‘ 
vacuum tube in pract 
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struments are ful t 
chapter is devoted tc 
ymeters Power fac 
isSurements receive 


onsideration than we ild 
milat book of Ar 
ind the authors have ! 


ize and sanity 
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ntentious subject tne 
fan unbalanced polyph 
ire ilso very weicom ‘ ! 
measurement of rectified 
voltages, and on the } 
meter In the | 
Meters S lound a dese 
ren frequency contre 
England 
Graphic instruments (te 
Ss”) are discussed with 
completeness, so far a 
es are concerned. Th 
however, be 
Somewhat Spotty \ noy 
his Knowledge of grap} 
would find 
in this branch of electric 
ment to be one-sided. F 
porting to present informa 
many forms of 
instruments now available 
tion falls short of its obi 
a relay type of graphic, n 
by the company with whic} 
authors is associated, is ad: 
Zreat detail, i 
Known instrument of Ar 
appearing in the earlie 
here omitted; and the brief 
description of another An . 
type of movement conce 
it reveals and is far fror 
date 

The relatively new sult 
metering, though treatec 
than that of graphi: 
shows the same incomplet 
poor perspective For in 
scribing the thermo-elect; 
is stated that it | 
wsett to perforn t} 
ment ind reference is n 
published 
mention is made 


other source 





correspond 





nical article 
LiPo No 
bee call j 
the Atlantic, in transmittir 
Zingg measurements of 


power by a similar syster 


ithors deseribe severa 





or particularly interesti 
with no indication of tl 
ti American practice ‘ torn 
cor ideration, and that of ¢ 
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t} 





tients to be used on a.c. 





NEW 
INSTRUMENTS 


write Information Section, Instruments Publishing 
Company, for additional Information. 





——_— 


Intermediate’ Portable 
Electrical Instruments 
General Electric Co. 


\ general, portable instruments for 
trical measurements are either (1) 


elec 
large, rather heavy, highly accurate 
nd relatively high-priced, or (2) 


ocket-size,” light, of rather low sensi 
ity and accuracy, and relatively lov 
riced. The new line now 
ne AP-9, is intermediate in all these 
espects. It includes voltmeters, milliam 
ammeters, and wattmeters. The 


announced, 


eters, 
usually attractive and serviceable case, 
f lextolite compound with hinged cover 
nd snap lock, measures 242"x6'2"x4 
With the cover closed, it has no project 

x parts; in Type P-8 instruments, now 
iperseded, the binding posts were on 
e side of the case, but in the new ones 





the terminals are under the cover, out of 
the way and easily connected. The cover 


lso protects the glass over the scale 
hen the instrument is not in use. Flush 
ith the surface there is an external 
ero adjustment on top of the case. The 


scale length in mean are is 444”. The ac 


uracy is 0.75% of full-scale value, ex 


cept in the case of the triple-range volt 


eters in which it is 142%, and can be 
uproved by special calibration on the 
ob. Instruments can be read easily to 
ithin 0.5% of full-scale value. Instru 


ments other than the 3- and 4-range am 
meters, which have an internal trans 
former, may be used for d.c. as well as 


¢. measurements. The voltmeters and 
mmeters employ the Thomson inclined 
oil; the wattmeters are electrodynamic. 
onstruction features include knife-edged 


winter with mirror scale; highly polished 


ird steel pivots; sapphire jewels; high 

quality tempered  phosphor-bronze 
ntrol springs; magnetic damping with 

“overshoot” of 5%: shielding from 
‘ternal magnetic fields; and Permaloy 
oving vane which is not permanently 
fected by a magnetic field and which, 
erefore, maintains its calibration for a 
mg time. When an instrument is used 

i dc. circuit, Permaloy keeps down 
steresis errors and permits the instru 
circuits again 
ithout impairment of accuracy. 


Supersensitive Instruments 


Westinghouse Elec. & Mfg. Co. 
EVELOPMENTS in 


tive instruments giving scale ce 


Supe rsensl 


flection of 0-20 microamperes and 
0-3 millivolts are the result of reduction 
in weight of moving parts, a 3 to 1 in 
crease insmagnet strength and a 6 to 1 
increase in the possible number of turns 
on the moving coil with relatively slight 
Improvements in many of the element 
Kxamples of material reductions per 
mitting lower spring torques and de 
Impact load on 
the coil. 


pivots ind 
slightly 


creasing 


jewels) are illustrated: 


¥ “~/ 


more than square, containing 1500 
turns of 0.001” diameter wire, is com 
posed entirely of wire and cement. At its 
ends are shown the newly developed 
light weight pivots with integral base 
for cementing to the ends of the coil. On 
the right are shown the pointer, tail piece 
ind cross arms formed from a_ single 
sheet of thin aluminum alloy 

The 3 to 1 increase in magnet strength 
has been achieved by the use of cobalt 
steel castings, finished with Simple sur 
face grinding operations and spot welded 
to the soft metal pole pieces in which 
il mounting holes are then drilled. It i 
thus possible to make supersensitive in 
struments having three times the current 
sensitivity and therefore nine times the 
watt sensitivity due to use of special 
magnet steel alone 

The third major improvement 
chiefly to microammeters. ‘The 
coil swings in a fixed air gap, and its 


ipplies 
moviny 
dimensions are limited by core on the in 
ide and pole pleces on the outside, so 
that the only way to increase the number 
of turns is to use finer wire. Instrument 
makers had been using No. 44 (0.002”) 
enameled copper wire. Now, the coils are 
made from 0.001 ind .0O0O8” wire, less 
than half the diameter of the finest hu 
man hair 

These instruments are 2 4” in 
body diameter, giving full scale deflec 
tion on one or two micro-watts. The 


” 


» or 


lowest standard micro-ammeter has a 
scale 0-20 micro-amperes, and a coil re 
sistance of about 2100 ohms. Small milli 
voltmeters are available with scale of 0-3 
millivolts with a resistance of about 9.1 
ohms. For special requirements, a very 
highly damped instrument can be ob 
tained by use of the cobalt steel magnet 


© © 


Kiippers Sag Meter 
American Askania Corp. 


ITH this new instrument it is 
possible to measure iecurately 

not onlv the sag of overhead 
cables, but the height of line supports, 
the height of wires above ground, the 
interval between crossing lines, the dis 
tance from cables or wire ropes to rail 
road tracks or other fixed objects, ete 
In most cases the instrument can be set 
up wherever convenient. It is clamped 
to a tripod head, much as any surveying 
instrument, and requires no special 
mathematical knowledge, its design being 
based on practical applications of the 
principles of similarity in plane geometry 


Improved Temperature and 
Pressure Recorders 


Brown Instrument Co. 
N entirely new ma I roved 


S ad i2” circ r cl 
umnent incluck cri ! { cl 
1! ici l ne record t ‘ 1 
temperature from hf l up toa Te 
b.. and indicatir or recordin 
a cuul ‘ tO rire Tron 
ter up to 5,000 TI All type 
fered it ( r three-pen mode 
n develop ‘ rie thermomete 
Ine, much researe! devoted to n 
provir the helix meel nist Bourd 
Tuite The mere ied helix 4 yt 
! ink tee hich inds 10 
verioad nd provide t urplus ot pow 
‘ fo move the 1 Lhe l ind por 
}« helce re ! cle t Hye treated 
phosphor-bronze hich give reatly in 
creased ruggedne na power Phe 
miometer miav be cated up t “Md tt 
from bulb 
In the pressure d cuun ‘ 
ree different ¢ t | ere ( 
emploved: For ‘ 1 of ‘ 
30) Ib flexible ( 1 di ! 





ff 

F 

‘ 

; 

~ 
used For ranye 30) ind BO IDs., i 
pring-oppo ed bello hea been adevel 
oped which Ives a powertul pen ection 
in this range. For pressure over 200 


Ibs » a he lix l used 
An electric clock is tandard for all 
model Where a. upply is not avail 


thle, hand 
Cases are of die « 


wound clocl ire” furnished 
t non-corrosive alumi 
, 


num and are interchangeable for back or 


bottom connection or for flush panel 


mounting. Other ne features include 
l. Hand t t t | 
pp electy 
mbinat 1 1 1 
n rc] 
Automat } t i 
floor hold cha n 
i } t ! 
mply pre i hart 
Automat 
from chart hen d per | 
t G atl} it " j t iu 
Zé J t f eti ‘ 
v8 nver ! 
Tbe tT ‘ 
I j 
! if inst ’ 
f n 
I It i t nd j 
mal e du 
, R ed 1 
i eT 
10. Bl I ! f t j 
ird oth 
i it if 
\ great variety of size ind shapes of 
bulbs, and a wide choice of tandard 


charts, offered, including unusual range 


for special service in different industri 
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Time Switch With 


Governing Device 
Walser Automatic Timer Co. 


EVERAL novel features are said to 
he found only in the new Utility 
Model 89, distinguishing it from all 
other time switches. Drive is direct, from 
self-starting non-synchronous induction 
motor, the power of which is controlled 
through automatic adjustments so as to 
be “in perfect balance” with the powel 
demand of the escapement. When switch 


l fir connected to line, motor ope rates 









it hig 


clock through mainspring, winding main 


her than normal speed and drives 


spring by reason of excess motor speed 
When mainspring 


i change-over device cuts it out 


reaches pre determined 
tension, 
ind connects motor. Motor speed is ther 
iutomatically regulated. Should current 
fail, escapement instantly picks up main 
spring. Thus “combining advantages of 
both motor and spring power,” the move 
ment cannot be affected by current fail 
ure or by frequency \ iriations, a range 
of 50 to 65 evcles being permissible. Ca 
pacities are 30 amp. at 120 volts; 20 amp 
it 220 volts. Switch is single-pole, mer 
cury-to-mercury contact. Housing is alu 
minum, 9” high, 5” wide, 3” deep. Under 
writers’ approval has been obt ined 


e ¢ ¢ 


Automatic Timer 
General Electric Co. 


Y combinations of two or more of 

these new timers, or by using one in 

conjunction with other types of 
wutomatic time switches, it is possible 
to meet a wide range of process sched 
ules. Timing is started by closing a 
switch. Resetting is automatic when the 
control circuit is deenergized. When used 
is a process timer it can be arranged to 
operate a signal or terminate a process 
it the end of a predetermined period. By 
the use of relays and timers together, 
entirely automatic control can be pro 
vided for almost any process. 

The Type TSA-10 timer has two scales, 
graduated in hours or minutes. One of 
these scales has a range 3 times that of 
the other. The user chooses the more ap 
propriate scale for the interval he desires 
to time, by setting the scale-selector lever 
He then sets a movable contact at the 
point on the time scale corresponding to 
the interval to be timed. The timer is 
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then set in operation by energizing 

“clutch-coil” circuit in the timer bv a 
push button (or by the same switch that 
initiates the process ) The pointer then 
moves up the time scale and operates 
contacts when it reaches the point it 
In some applications 
irranged to reset itself auto 


hich they are set. 
the timer is 
matically after operating the contacts: 
in other applications the timer is reset 
by opening the “celutch-coil” 


This is optional, according to 


circult 
manually 
how the unit is wired. The timing ele 
ment is a self-starting Telechron motor. 
Ihe timers are rated 1 amp. at 115 volts. 
hey are available for 60, 50 or 25 cycles, 
115 or 230 normally 
opened or closed, and with time intervals 


of 5/15, 10/30, or 20/60 minutes 


volts, contacts 


A 


oe @ 
Electric Motor-operated 


Pressure Controller 
Defender Automatic Regulator Co. 


LTHOUGH designated as “Pressure 
tegulator” because its responsive 
element is a coiled hollow spring, 

this new Model B automatic controller 
may be actuated by vacuum, temperature, 





rate of flow, fluid volume, etc., as well 
is by timing devices. The fact that it 
comprises a primary system distinguishes 
it from plain valve-operating devices 
which do not provide automatic control, 
ind from plain motorized valves which 
simply “obey” control instruments. The 
coil spring is adjustable from the out 
side so that the regulator will work as 
desired from 20” vacuum to 250 Ibs. pres 
sure. In its mode of operation it is of 





the id just ible compensati 
face plate in front of the { 
rectly connected to \ ilve 
2, 4, 8 or 16 stops, and the 
tself being c ip ible of cau 
lator to make any number of 
change in pressure from | 
more This is done by 

or heavy springs for the 
Our illustration shows a M 
sure controller operating o1 
Defender chronometer valve 
zontal steam line, with 

for minimum speed. of 
engine. The Model B can 

on vertical lines 
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Cathode-ray Oscillograph 
General Electric Cx 


N this new instrument 
recurring waves trou 
cies to several thou 
degree of port ibility ha 
ind the instrument is re 
vitchboard mounting o1 
room demonstra 
tion. The complete 
oscillograph re 
quires only 200 
tts, ind can be 


operated from any 


Fig. 1 





e] 
Fig. 2 
110-volt, 50 or 60-cvcle ( | 
equipment consists (see Fig 
cathode-ray oscillograph ight 
time-axis oscillator (left Vhe - 
wf 


tube is fastened ad just ibly ) 
power-supply housing, within a sheet 


holder which provides electrostatic 
well as magnetic shielding. Withir 
power supply housing are mounte 

necessary filament transformet 


voltage transformer, and the rect sis 
tube and capacitors for operat 6 
cathode tube at 3000 volts. 1 I » 
’ complete cathode ray oscillogr ; ci 
. high beam-voltage, a sharp I freq 
on the fluorescent screen, rvs 
of deflectiny plates it right 
each other for deflection volt ic 
urements of voltage and curr ' 
tude and reentrant patterns, . 
evelograms or Lissajous’ figure ) 
obtained with this unit. These , 
ible for studies of relative \ ted 
ind phase relations, as in iid 
powerfactor, and corona-loss " 
ments d 
Standing wave images are } 
means of the time-axis osci ' 
(left, Fig. 1) in which suit J 
adjustments are provided to g YP 
of time-axis oscillation from 3 ANE 


cycles, and by means of a spe 

locking connection the time 

quency and the unknown wave 

ire held at a fixed ratio. §¢ 
The G-E Type FP-53 cathod 


(Fig. 2) used in this oscillog 





llograph 
thy P 
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h cathode type, highly evacuated 


nerates successfully for 1000 hours. 
operated at a cathode-beam volt 
of 3000, a very brilliant image is pro 
jon a large screen. Demonstrations 
t erefore be made before large 
yes Without darkening the room, 


er 
d photographs of the image can_ he 
aur ith standard cameras. The deflec 


, sensitivity of this tube operating at 
“0 volts is as follows: 
ynt plates (nearest viewing screen) 
150 volts per in 

Ra plates Approx. 75 volts per ir 
On the panel of Unit No. 1 are mount 

3 controls for the adjustment of the 
thode spot; also 2 toggle switches, one 
ec filament transformer circuits, and 


; 


e other in the high-voltage transformer 
jtation circuit. On Unit No. 2 are lo 
ted controls for regulating the fre 
ency of the timing wave ind a toggle 
itch to open ind close” the HO-cvel 


er supply. Other data: 


n ’ No 
e] width, in 11 11 
| height, in 12.2 10) 
Jjength, in ; 1 1% 
gehts, lbs ) i 

consumption watt 150 aT) 
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New Frequency Equipment 
Int'l Broadcasting Equipment Co. 
TYPE 50 FREQUENCY CONVERTER 


N all approved frequency moni 

tors except that described below, 
there is no means for checking 

gainst a standard of frequency without 
quiring considerable apparatus, it is 
said. With this in mind, the Type 50 
frequency converter has been brought 
transmitter and_ its 
vecurately to fre 
ency and checked at intervals. It per 


it, whereby any 
onitor can be. set 


its the accurate setting of other crystal 
ontrol equipment, whatever the fre 
ency upon which the device to be 





hecked may be operating, provided such 
strument is operating on a frequency 
pprox. a multiple of 10 ke. It employs 
circuit similar to that of the Type 60 
frequency monitor described below: a 
rystal controlled 100-ke. oscillator cir 
it is followed by a buffer amplifier 
hich excites a multivibrator circuit op 
erating at 10 ke. The crystal and holder 
ssembly is mounted in a metal box lined 
ith 1” of balsa wood. Adjustment of 
rvstal frequency is made by an insul 
ted shaft driving the upper plate of the 
Ider which revolves on a micrometer 
thread; fine frequency adjustment is 
ide by means of dial on panel front. 
Rapid compensation for drift is an out 
‘tanding feature. 


| TYPE 60 FREQUENCY MONITOR 


AND TYPE 100 FREQUENCY METER 
AID to be the result of a long 
period of intensive research, this 
new universal frequency monitor 
possesses features which were developed 
giving consideration to “the useful 
hess of this instrument in the future.” 


yermanently sealed. On the average, 





It i entirely i. operated excep 
I I 
the “C” batteries 


indicator and the frequency meter. Con 


needed tor thre bye 


plete installation no special couplir 
coils needed mav be made in afte 
minutes by the average tation engimee! 
Plate and filament voltmete ire pre 
vided. Frequency adherence is to 
parts in a millions maximum frequency 
error is the drift over one cee} a 
tween luesd CheCKS ivainst Bure 
of Standards’ WW\ ind this maximun 


drift should be almost negligible by rea 
son of provisions for correcting it Vhe 
monitor is 
used on almost any band of frequencic 
by the addition of plug In COS There 


“universal” in that it may be 


ire 2 visual indicators: a beat indicator 
and the Type 100 Frequency Meter. Thi 
is essentially a icuum tube device with 
i scale calibrated up to LOO eveles, the 
scale interval for a 10 evele iriation 
being approx Other ranges can be 


supplied 
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Absolute Pressure Gage 
Negretti & Zambra 


KSIGNED in particular for in 
dicating the true or absolute pre 

urcratt 
engines equipped with superchargers, thi 


sure in the intake of 


new “Boost Gauge” has a movement, 


contained in an air-tight case, consisting 


-~ : z $ 4 


~ 


eeree ng! — = - 
o ~pt ie fs 





. 


iz] = i. # L 
1 “7 
| rs 
2 we 
A J frye 
NN if DIAPHRAGM 
A 


of 2 exhausted capsules operating \ 
pointer through a sector-and-pinion mech 
anism similar to that of an aneroid ba 
rometer. The range is 4 to +-4 Ibs 

in.2 with 12 to +8 Ibs./in.2 overload 
The accuracy certificate specifies the 
maximum errors, in various portions of 
the scale, due to various temperature 
ind to various positions 


New Electric Timers 
General Electric Co. 





NCLUDED in the me l | 
time switch line are the fo 
\ utility itech (illustrated 
turn on and turn ott onee ¢ 
hour Finished in = glossy b 
clock face and settir dial ‘ 
ment counter, and can be « 
to an idjacent USP HA irl It 
radio sets on and off, ind in he ( 
Iso deter bur rv by turni 
lamp to give apparent evidence 
rhe or ( en ( 
t\ (Z An elec i¢ ‘ inne j 
Wollar attractive « e, but the meel 
ism IS SO arranged that the on-off evel 
Is not repeated ltomatiea {4 LISé 
to turn the oven of n electri 
ind off automatically : it ¢ » cont 
one burner of the cookit toy of 


range is pro ided with the nece 

nection (3) A hanger-mounted therme 
tat timer 1 for use with double-ranus 
day and night thermostat commonly 


employed in the control of house 


vstems. It ha in “an ind pum.” indi 
cator, and a dial for settine the elo 

Lm. or p.m. time. “Pwo other pointer 
ire used to et the mechanism to the 


proper time setting 


temp rature revuiator to bye 


oprratior 


° 7 ° 


Motor Method for Gasoline 
‘Knock Characteristics 


I importance to the utomotive 
! 

and petroleum industries is. the 
| 

adoption by the \merical SS, 


ciety for Testing Materials of the “CER 
Motor Method” for determining the o« 
tane numbers of gasolines and equivalent 
fuels used in spark ignition engines o 


tireraft. Thi 


is based on the ipparatus and procedure 


' 
| 
than engines for method 


ce veloped by the Cooperative Fuel Re 
search Committee composed of represer 
tatives of the American Petroleum Ir 
stitute, National Automobile Chamber of 
Commerce, Society of Automotive Engi 
neers, and the U.S. Bureau of Standard 
\ standardized engine is the basie in 


strument. Its present form w dopted 


INSTRUMENTS 
Sept. 1933—Page 179 











e result of tests both with vehicles 


the road and in the laboratories of 
man petroleum refineries and of the 
Waukesha Motor Co. ‘The equipment 


consist of a triable compression, sing'l¢ 
evlinder, overhead valve engine 3 bore 
1) } stroke equipped with a special 

pe carburetor, electrically heated in 
electri 


( manifold, steam cooling, 


eat control for lubricating oil, and 

ing movable evlinder which can be 
iised or lowered while the engine is in 
merath to secure compression ratio 


ranging between 3:1 ind 30:1 without 
change in valve adjustments. Engine, 
iliaries, and indicators are mounted 


common bedplate with a special 


chronous induction motor’ which 
erves as a starting device, and also a 
oadin yy device for the engine Perfect 


control of the speed, temperature, igni 
tion advance, and all other factors be 
Suitable bouncing pin 


indicators with gas evolution burette or 


comes automatic 
electric indicating knockmeter are = all 
mounted with the control switches on 


vitchboard panel 


<2 oe © 


Reclosing Device for Oil 
Circuit Breakers 
General Electric Co. 


OR use with oil circuit breakers, the 

new Type SM mercury-tube attach 

ment will reclose a breaker 1, 2 or 3 
consecutive times, with equal time inter 
vals between reclosures, when the break 
er is tripped by overload. If the overload 
disappears after any reclosure, the at 
tachment returns to its normal position 
ind the breaker remains closed. If the 
overload still exists after the last re 
closure, the breaker remains locked open 
ind must be closed marually before any 
further automatic operation takes place. 
Timing is obtained by running mercury 
through an orifice into a reclosing con 
tact chamber. The number of consecutive 
reclosures, and the time interval between 
reclosures, are fixed during manufacture. 
\ new tube, however, can be readily sub 
stituted if a different number of reclos 
ures or some other time interval is de 
sired. The attachment is directly con 
nected to the breaker mechanism and is 
ivailable with both solenoid and motor 
operated breakers. It can be furnished 
with outdoor breakers and switch house 
equipments, also for use with indoor 
breakers which have various mountings 
such as pipe or angle iron framework 
ind metal-enclosed 
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Water Circulating Valve 


C. J. Tagliabue Mfg. Co. 
KETING latest requirements ot 


refrigeration engineers, this ne 
ilve mechanism proportions the 


uve opening to the refrigerator cooling 


stem’s demand for water. The low 
pressure model moves from tight shut to 
vide open through an increase of 15 to 
20 Ibs. in refrigerant pressure; the hig! 


PRE SSURE 


=} 
CONNECTION Ems 


PRESSURE 





BELLOWS ee 
Precision Back-Reflecting 
ede f 
WATER X-Ray Camera 
> 
INLET American Instrument Co. 
Lik. instrument illustrate 
VALVE DISC study of the compositl 
ind other crystalline 
the X-ray diffraction meth \ 
of rays passes through 
center of the dise that e¢ 
impinges on the specimen, 
up and reflected back onto t 
ADJUSTING SCREW— TT homogeneous substance so 
oni characteristic series of 
pressure model, through approximately film, so that the constituent 
30 Ibs. Bronze bellows withst ind, respec plex or alloy specimen It 
tively, 150 and 200 Ibs. /in.2 without rup from the ring pattern prod 
turing, ind are protected from water ture of the instrument ilh 
by rubber diaphragms The valves will both specimen ind film di 
close off or throttle against water pres is the picture is being made. ‘I 
sures up to 80 Ibs./in.? and a convenient is as though the number 
idjusting screw pe rmits quick change ervstals in the specimen Pace 
of setting point. Inlet and outlet are °< lv increased, and in the re 
S-p ind characteristics ipproximate the rings are much sharper 
those of a a single-seat hand valve identify than in the statior 
© 4 


Universal Optical Bench 


R. Fuess, Inc. 


UNDREDS of different set ups are that “such attachments or de 
possiblé by v iriously irranging the may ilre idy possess” may i 
several principal parts and the be fitted for use with this univer 


many auxiliary 
attachments of 
this ingenious : 
new outfit which } 
is of American 
design and man 
ufacture. A 
rough idea of 
its flexibility 
may be had by 
examining Fig. 
1 which shows 
(left to right) 
i fixed-angle base, a slide table, a single 
lens holder (on a revolving-unit rider), a 
duplex lens holder, a lamp house, a 
triplex lens holder and a turn-table, as 
well as 2 supporting bases. The bench 
proper is constructed of two 34” chromi 
um-plated steel rods which come in stand 
ard lengths of 500, 1000 and 2000 mm., 
so that overall bench length can be in 
creased by inserting a longer bar, where 
as in present type precision benches a 
length of 2 m., for example, would be 
costly. The variable angle base, Fig. 2 
(not shown in Fig. 1), is said to open 
up new fields of optical-bench experi 
ments, including as it does a 5” disk 
with 2 verniers permitting readings to 
<5’ and a standard post which can ac 
commodate any of the platforms or other 
holding devices in the new Fuess line. 
The manufacturer’s announcement states 
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The Metric Gravitometer dieu a ee ne 


ot the i Since effect on ce t ( ( 
American Meter Co. to changes of temperature and pressure 
FFECTS of variations in atmos tre automatically eliminated, thy 
pheric pressure ind tempore rature ential pressure produced by 
are automatically eliminated in this kK varies only with a change it eci 
new instrument, so that the continuous yravity. If the differential produced 
record of gas specific gravity on its chart the blower when rotating in it 
is correct. A blower, Fig. i, is the fun ss aiken dias Sia sate atk la slate, 
damental element of this instrument. A produced by the blower when rot 
continuous sample of gas at 10 Ib pres ras will be the pecific gravity of 
sure enters through connection FE, passes yas 
through pressure regulating valve F into The above rie that the speec 
the blower is constant. This i t 
~ ‘i beh Artacech bet - ny thre SVnchronou ThiGh OT Ihe eurre 
HERMOMETER WELL 2 DIFFERENTIAL GAGE i 


SEALEO CHAMBER-H 











Jibs colada supply, therefore, should be constant 
= frequency 60-cvcle c. The Metrie Gravi 


























° j K-FAN tometer should be mounted on i olid 
2flecting hi base free fron ibration, located where 
er Ss a j — J 1 the temp rature Vil not tye \¢ t} 

6 = — \ 50 F. Pemper ture up to 12 
at Ge. oo |i I Treseamts,. affect ‘the operatio 
iter e b GAGE 
: Hair Hygrometer C re Soe ee a 
su S. M. Schreiber au Th Resist 
mom. A UMAN hair is the sensitive ele CONTROL [PHB e Kesistometer 
sad ment of this newly introduced Thwing Instrument Co. 
American-made hygrometer. Its 3 , 
: lis graduated from 0 to 100% relative PECI \I L,Y constructed for « 
-_ midity with the range 40 to 60% ac publ A ng electric resistance thermon 
ntuated. Clock-like in form and low in eters ar d their 3 bulbs, thi new it 
rice, it is intended for the home, office strument is designed to be used both for 
“ r shop rather than for the laboratory. the fine measurement in laboratories ar 
= ag is a portable checking ind calibratir 
luce \ @ cS @ Fig. 1 i N -—M set for everyday plant use. It combines i 
UY ; e control ch mber B, then through tube N : ae ret unit M He = tone orid Us it 
Polarized Relay into the center of the fan chamber J and stepped resistance for measur 
: finally to an adjustable burner (attached resistance to L000 ohms, a resistance 
Struthers Dunn, Inc. hak LS alice Hes aan te Mea comparator and the Resistocrit, eci 
© were ESIGNED for operation where the Between control chamber B and fan resist —— aie ; re ; 
— d.e. in the operating coils Hit st be ch unber J Is se iled ch unber H In is hi “ ¢} ee - re aoe 3 zy - > gl 
kept as low as possible, and where which a definite quantity of air is en ae Sone = ; wo 
I reversal of the current in the operating closed, at 3¢ mercury abs. and 60° } 
11S brings about a reversal in the con The pressure ithin the sealed chamber 
t arrangement, but where no contact varies with the abs. temperature of. the 
nade when the coils are deenergized, contained air, but its density, or weight 
new Type PM 101 relay consists of per cu. ft., remains a constant. These 3 
permanent magnet and two coils ar chambers are enclosed within an asbesto 
ined jacket so that gas temperature 
within ill 3 Is the Same Bet, een ealed 
evi chamber H ind control chamber Bi 
» like flexible metal diaphragn \. Connected 
ivel vith it is lever (¢ nich operates ilve | 
for maintaining gas pressure in chamber 
B alwavs equal te ur pressure within the 
sealed chamber. Thus, the effect of pre 
ure and tempe ture o7 the density 
> the gas is maintained constant, the N techn I ed ye f 
| density of the air within the sealed char erate the 1 t 
ber is constant, since the diaphr gm i city To me e | I 
ilways maintained in its neutral positior re 3 stepped « t e scale | 
When AS 1S dmitted to the contro AES ‘ = ' i I] 
chamber, any change in its density is due eadable 
only to a change in its specific gr it cuny 1)) t2 rranged { ( 
The differential pressure produced by re 9O ont i! te a 
centrifugal fan running at constant Ri i rrangead | ‘ ey 
‘ of lf 
The Re e | ( 
1 ft » SE 
( ci Tye ( ‘ 
qt { T t t ‘ 
meter t real t 
ranged to give a push-pull effect on the if ky n ace é for ft 
mature carrying the moving contacts The Resi ( re ( 
‘he strength of the permanent magnet hic he ac ( f 
idjustable by a movable shunt. The I ( reve é é 
sition and tension on the moving con Wheatstone bric Phree 
tmember are adjustable, and the fixed the upper ri f ‘ 
ntacts are also adjustable. The insulat make the « ecti to 
g base measures 5”x3”x14". Overall ‘ i checki 
epth is 2%”, including base. Contacts | f ¢ ete 
rte rated to carry and break 2 amp. at if resistance The R 
) volts, a.c., or % amp. at 115 volts, es the place f 
*, non-inductive load. Relays can be of hig 
lurnished with total coil resistance up to The Resistomete is 
‘pprox. 6,000 ohms, and satisfactory op olid unut case. The cove 
‘ration can be secured with a power on sliding hinge t ( 
Msumption as low as 1/100 watt, d.c. removed and re e¢ 
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Rectangular Switchboard 


Instruments 
General Electric Co. 
MONG advantages of a new line of 
vitchboard 


rectangular instru 


ments 1 that the seale can be 


read at an angle with no error of par 


illax \ntiglare glass 1S another special 
feature. Others are magnetic damping, 
high torque, responsiveness, permanent 

constant characteristics, and availabil 


ity in 3 style of cases. The line, desig 


ited as Types AD-6 and DD-6, includes 
vattmeters, 


ut voltmeters, ammeters, 
power-factor meters and frequency met 
ers, and d.c. ammeters and voltmeters; 
oO temperature indicators and radio 


ind rectifier-type instruments 


¥ 
Z 

7 

Ss 


AMPERES 


: * 
~) 





ill in surface or flush type cases. The 
urface type instruments are 6” high and 


5 wide, and 4 instruments may be 
mounted on a 24” panel; flush type 7 
high and 6 wide. In addition, 3-ele 
ment ammeters and voltmeters, 12” high 
ind 5! wide, are available. Princip il 


ipplications: switchboard builders, cen 
tral stations, power plants, manufactur 


ing plants, railroads, ete. 
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''Radif'' Thermometer 


Dry-Zero Corp. 
EVELOPED by Harvey Lindsay, 
president of Dry-Zero Corp., a new 
thermometer indicates directly “ef 

fective temperatures” under the sun’s 
rays or in the path of other radiant heat 
An ordinary thermometer 
solar radiation on a summer day would 
perhaps read 132° F. whereas Lindsay’s 
thermometer would read 226 F. The 
“Radif” thermometer, in its simplest 
form, consists of a chemical black bulb 
thermometer arranged to permit absorp 
tion of radiant heat. Except for a small 
iperture, the bulb is surrounded by in 
sulation to eliminate re-radiation and 
conduction, allowing the bulb tempera 
ture to build up to the practical equiva 
lent of the total heat impact. Principal 
ipplications, railroad passenger car air 
conditioning, refrigerator car design, re 
frigerated truck specifications (particu 
larly roof and floor insulation), and 
specify ing composition roofings, asphalts, 


exposed to 


paints and insulation 


© © 


¢ 
Thickness Gage 
Federal Products Corp. 
ILAMPING the material being 
gaged, before the measuring anvils 
come in contact with it, eliminates 
dependence on human touch when using 
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this new instrument. There are tv 


0 align 
ing surfaces, 34,” in diameter. The sta 
tionary gaging point is in the center of 
the lower one; in the upper one is the 
point making direct contact with the dial 
indicator. ‘To use, insert work between 
invils and release handle lever: the work 
is then securely clamped and the thick 
ness indicated on the dial. The project 
ing shoe at the right on the illustration 
is simply a guide to facilitate inserting 
the work between the anvils. The dial 
indicator has two tolerance hands which 
can be set for any desired limits, speed 
ing up inspection work 


e ° ° 


Snap Action Temperature 


and Pressure Controllers 
C. J. Tagliabue Mfg. Co. 


KSIGNED for domestic refrigera 
tors and similar ipplications, these 


new controllers are compactly 


housed in small Bakelite cases, with 
either a toggle switch and octagonal 
range-adjustment knob (as in illustra 
tion), or push-pull switch and round 
range-adjustment knob, on the name 





| 

DIFFERENTIAL T=  lag— 

ADJUSTMENT (TT) ™ STOP SWITCH 
ur A 


“RANGE ADJUSTMENT 
= - ecm aannntistenaSiaeeoeoneen %.* 











plate. At the back of the case is a push 
plug to facilitate making connections and 
prevent loose connections due to vibra 
tions. Specially designed contacts have 
been approved by Underwriters Labora 
tories for use with 1/3 h.p. a.c. motors 
at 110-220 volts and 14 h.p. d.c. motors 
at 115-230 volts without relay. Standard 
overload relay coils are easily accessible. 
Semi-automatic defrosting, said to be a 
unique feature, allows evaporator coils 
to defrost while maintaining safely low 
food compartment temperature. 





Photoelectric Meter-Alarm iE 
for Water Hardnes 


Elgin Softener Co,, 
UTOMATICALLY 


hardness of water, t 

Hardimeter also so 
when the hardness excee 
termined figure. The instr 
on water produced by a 7 
softener, is also used to c¢| 
wash water so that the soft 
be placed in service unti 
has been removed. It is cor 
soft water supply line by « 
ind at predetermined inter 
minutes) a sample of the 


tically passes into a glass 








small quan ity of chemical is 
the water sample. The slight 


hardness causes both a turl 





change in color, such chang 
proportion to the amount of 
After time for reaction of t} 
with the sample, a bean 
passed through the glass cy 
photocell, the output of whic 
the transparency of the mple 
hardness is thus determined | 
on a meter scale. Whenever tl 
is found to be greater thar 
which the instrument has _ be 
ularm is given by ringing 

. light, or both. The audibl 
signal is continuous until 
operated. 


>.paec™, @! 


The entire cycle is auton 
complished. The inside of th 
inder is mechanically wiped 
each test. The Hardimeter is of 
two models. One is designe f 4 
where the water is practic 
The other 
tested varies appreciably in « 4 
or turbidity. 


s for use wher 


° e e e 


Portable Platform Scale 
The Kron Co. 


HIS seale is built wit! Z 

platform so designed th 

form plate does not 01 i 
suspension loops. This peri 
loads to be placed on edges 
without disturbing accuracy 
tant feature is that the leve 
lateral movement. Regular 
is with 4 wheels made of a « 
of Bakelite and rubber. If 
wheel construction can be fur 
the seale fitted with a han 
movement about the plant 























The Edgerton Stroboscope 


FOR SLOW MOTION STUDIES 
OF HIGH SPEED MECHANISMS 


TUDIES of hunting, vi- 

bration, and other ir- 
regularities, in rotating 

MERCURY VAPOR and reciprocating machin- 
LAMP ery can be made under 
normal speed conditions 

INTENSE LIGHT by means of the Edgerton 
a stroboscope. The intense 
SHORT FLASH light from the mercury 
vapor lamp allows this to 

Let us tell you more be done in full daylight. 
about this remark- 
able instrument. Ad- 


— 
dress the General PRICES 
2adio Company, Cam- : : 
eee ahene. Lamp and Power 
Se), he $290.00 
e Motor-Driven 
Contactor ...... 55.00 


GENERAL RADIO COMPANY 


CAMBRIDGE A, MASSACHUSETTS 














ANY TWO DAYS, SUNDAYS 
AND HOLIDAYS INCLUDED 


@ TAXI FARE FROM BUS TERMINAL OR R. R. STATION 
TO HOTEL. 


@ BEAUTIFUL ROOM WITH BATH AND SHOWER. 


@ THREE DELICIOUSLY PREPARED MEALS IN THE BROZ- 
TELL DINING ROOM. 


@ ORCHESTRA SEAT TO A CURRENT BROADWAY SHOW 
HIT, 


@ SPECIAL DINNER IN THE FAMOUS GREENWICH VIL- 
LAGE BARN FEATURING LEADING BROADWAY STARS 
IN A SPLENDID FLOOR SHOW. 








HOTEL BROZTELL 


27H Street AT 5TH AVENUE: NEW YORK 





Try *Photronic (cic) Control 


elie ight tu You 
eu fla ml 


-" those manufacturers who prefer to do their own 

experimenting, Weston now supplies an inexpensive and 
practical means for them to determine the applications of 
PHOTRONIC Control for mechanical equipment, mechanical 
operations, and processes of various kinds. 

\ complete and inexpensive Weston pHorronic Control 
Kit now is available containing all equipment and diagram 
necessary to start immediate experiments with this efficient 
and economical method of control. 

The equipment included in this kit can be used as a smoke 
detector, burglar alarm, turbidity detector, door openes 
counter for all classes of service, safety device on machine 
etc., etc. These are but a few of the present industrial appli 
cations for the Weston pHorrontic Cell, which has the 
peculiar faculty of transforming light energy directly into 
useful electrical energy. 

There is hardly a plant or a process but what can be ben 
fitted by the use of pHoTroNIC Control. It undoubtedly ha 
some application in your plant. Investigate its possibilitic 
today. This new kit simplifies the job. Write for bulletin €2 
which gives complete data... Weston Electrical Instrument 


Corporation, 591 Frelinghuysen Avenue, Newark, New Jersey 





WESTON PHOTRONIC EQUIPMENT 







Mone 594 
Photronic Cell in 
metal housing 


and visor 


in 








Monet 630 


168690 
100 Batt Auxil- 1000 Watt Auxil 
iary Relay Sensitive Relay ensitive Relay Relay 


2 Mover 613 
Monet 30 Moper 534 Time Delay 


iary Relay 













ES TON 


VSUIUMCHIS 
~@ 4 . 
 pHoTRONIC a registered t lemarh 
designating the photoelectric cells 
and photoelectric device manu fac 
tured exclusivel h the Wo eston 
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More than a Book-A Tool ¥ 


\ tool that few engineers or operating executives can afford to do without “Should be read | 
in these days of NIRA, because with so many conditions equalized by 
codes, the intelligent and effective control of production and _ inspec- 
tion operations and processes now ranks as a most important tactor. dealings with measuri! instr 


engineer who has any extend 


ments... Deals with 


FUNDAMENTALS OF | 2:0: sf somes & 


trollers and here breaks p, 

INSTRUMENTATION | tsouns the won 
all these matters is quite ori 

By M. F. BEHAR nal, not the least ingen; 

device being the method used 


I . 
to illustrate some twenty classes 


explains for the first time the new science of ‘robot’ control which is des- 
tined to play an essential part in the Industrial Recovery program. Designed 
for practical men, this unique book does not waste a single line on the his- of modes of control ... The 


tory of w eights and measures, on least-squares, or on other theoretical sub method is thoroughly effecti 

jects, but points the way to the attainment of high efficiency through Meas oe 
urement-and-Control. ‘That in fixing the possible Systems 
is why eminent reviewers ex- and their efficacy in the read 


‘This book on the fundamentals of the press their pleasant surprise: ; . ” . 
ers mind.’—H. C. DIED 


new art opens with a delightfully in Professor Diederichs writes 
“cr ™ Cc 9 

formal preface in which the author pre- that “it should be read by ERICHS, head of Dep't 
sents in an inimitable manner the value every engineer who has any hae 

4 7 S = 5 J al y a > y1X 17 
control in industry . . . The first xtended dealines with me: Mech. Eng., Cornell Univ., i 

c C extended dealings with meas- 

attempt to bring into one volume an un- uring instruments” (and Mechanical Engineering. 


derstandable presentation of the funda- 


what engineer hasn’t?). But 
mentals of measurement and control, 


the author’s treatment of 


herein called instrumentation ... A alae . an 

guide to better solution of production 1Ow to scedipeagggee control is ot even greater practical value; 
problems . . . Presenting to the busy pro- discussion of “The Plant Instrument Department” by seven writers | 
duction man the fundamental informa- small as well as large plants. Although its title would suggest onl 
tion . . . easily understandable.”—S. L. for engineering students, this book is the first formulation for produ 
GoopaLe, head of Dep't of Metallurgy, men of Beéhar’s much-discussed technique which Professor Goodal: 
Univ. of Pittsburgh, in Metals & Alloys. “the new art” but which in reality is both a new industrial philosop! 


new branch of applied science. The price of Fundamentals of Instrument 


“Automatic or mechanized control is a" ne ee 
tion is only two dollars postpaid—a trivial fraction of the savings and « 


the by-word now. Ever-alert ‘robots, 


vastly more competent than the human ings it makes possible. 
eye or brain, safeguard the process . 
Rs rin , - > ra f ) ’ : PP ° ° ° . ° ° 9 
It’s amazing what a mine of - — A distinct service to the cause of greater efficiency in process work, throu: 
this compact manual can hold! .. . Price, precise measurement and better contro] of conditions, has been rendered M 
$2.00—and worth it!”—lIndustrial Gas. Béhar in the preparation of this volume. It is .. . not so much a treatis t 
. ments as it is an introduction to ‘instrumentation’—the science of measur 
“Should be useful to the plant engineer control.”—Maintenance Engineering. 
and others in engineering and control sl 
= Renory @ Jadustelal Ihe author refers . . . to the Instrumentation movement as the marriag 
departments actory & Inaustria and industry. His book is a systematically arranged reference work for | 
Management. and offspring.’—Automobile Topics. 


Never was the importance of measurement and con- 
_— trol so keenly felt by industry as in these times. This 


: Pie book opens the door to countless ideas of incalculabl 
INSTRUMENTS PUBL. Co., 330 W. 42nd St., N. Y. City E d ess ideas 
value. It is not a mere collection of “kinks” but a basi 





Send to undersigned (copy) (copies) of Béhar’s : : ; 
Fundamentals of Instrumentation, at $2 per copy postpaid. text, every line of which will be read pro! tably. I 
presents for the first time an impressive amount 0! 
Check for $ enclosed Please invoice us my i nr 
new data. The author has also induced other prom 
nent instrumentation engineers to explain in detat 

“how they do it.” 

eee 
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THE 
REVIEW OF SCIENTIFIC 


With 
Physics News and Views 
F. K. RICHTMYER, Editor 

Published monthly by the American Institute of 
Physics in collaboration with the Optical Society of 
America and the Association of Scientific Apparatus 
Makers of America. 

Includes, beginning January, 1933, Editorials and spe- 
cial articles on recent developments in physics; also 


news of interest to physicists; tables of contents of 
current journals. 
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Theories of the Photoelectric Effect 
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Contributed Articles: 


Use of Triode Vacuum Tube 
Supply Constant Voltage 
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RAWSON GREIBACH 


AALC. A&A D.C. Meters 
Will Duplicate Thermal Meters 


up to 20000 cycles with much 


Type 602 


less energy consumption 
BUT 
Can read a few Microamps ot 
Millivolts and will withstand over 
10000% overload on lower ranges. 


TRUE RMS READINGS 

Send for Bulletin 602 
RAWSON ELECTRICAL INSTRUMENT CO. 
Incorporated 1918) CAMBRIDGE, MASS 


BRANCH OFFICE: 91 Seventh Ave., New York City 
Mid-Western Rep.: Earl N. Webber, Daily News Bldg., Chicago, III 
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INSTRUMENTS INDEX 


Of instruments and devices for measurement, inspection 





or control 
\f y T 1 wha you req f 
IN MEN f ae aoe i 
f , for stior f rea ent 
RGseST ASS OME ICS COMMUNICATION Time 
Sailey Me ( MEASURING Bristol Com peny 
AIR FLOW INDICATORS tom “ay ten ee 
Bailey Mater <0. General Radio Company Parlor Pnstrument Cos 
woe teh nears an Rex. ( Rawson Elec. Inst. Co Vacuum 
Foxboro Co COMPARATORS wee hy tele 
~ wey & Jones, Ltd Gaertner Scientific Corp Brown In erumen tC 
Taylor In ument Cc sro istrument Co 
“eas eal 
AIR METERS ag Taylor Instrument Cos 
siley Meter C¢ Ah Valve—Motor Operated 
Bristol Co CONDENSERS—Electrical pee core 
Brown Inst I Co General Radio Co Brown Ins trument Co 
Defender Autor Reg. ( xt ‘ 
Foxboro ( CONDUCTIVITY METERS = fOxPOTO Co 
Maine Snatnesiaenk (Sin Indicating, Recording, ayior 2nerume -” 
> : Controlling Voitage A.C 
ALTIMETE RS Esterline-Angus Co Water Level 


Taylor Instrument Cos 
ALTITUDE BAROMETER 
Taylor Instrument Cos 
AMMETERS—Indicating 

General Radio Co 
Rawson Elec. Inst. Co 
Weston Elec, Inst 
Recording 
Bristol Company 
Brown Instrument Co 
sterline-Angus Co 
ANE MOMETERS 
Bri Company 
Esterline-Angus (¢ 
Taylor Ir ment Cos 
ASPHALT TESTING 
APPARATUS 
Taylor Instrument ¢ 
ASTRONOMICAL 
ome te vses by 
Gaertner S 


t { 
ATTENUATION ‘NET. 


Genera ay lin Company 
Ward Leonard Elec. Co 

AUDIO-FREQUENCY 

OSCILLATORS 

General Radio Company 

BALANCING MACHINES 
Baldwin- Southwark Cory 

BAROMETERS—Aneroid, 
Mercurial, Recording 
Bristol Company 


Defender Autom'c Reg. Co 
Gaertner Scientific Corp 
Taylor Instrument Cos 
BATTERY TESTERS 

Weston Ele Inst., Corp 
BEARING TESTERS 
Burgess Lal Inc., C 
BOARDS: INSTRUMENT 

alley Meter ¢ 

Bristol ¢ 

Brown Instrument (¢ 
Foxboro ¢ 


BOILER METER 
Bailey Meter ¢ 
BRAKE aaa 
METERS 


Rawson I Inst. ¢ 
BRIDGES, ELECTRICAL 


Capacity Inductance, Kelvin 
Resistance, Temperature, 
Wheatstone, Percent 


General Radio Co 
ss A lg ae 
aWs t. a 

CAL ORIMETERS 
yaertner Scientifie Co 
CAPACITANCE METERS 

General Radio ¢ 


We m Elec. Inst. Corp 
CARBON DIOXIDE 
TERS 
Brown Instrument Co 


Foxboro ¢ 
CATHETOMETERS 
Gaertner Scientific Corp 
CHLORINE GAS FLOW 
INDICATORS 
Morey & Jones, Ltd 
CHRONOGRAPHS AND 
CHRONOMETERS 
Fsterline-Angus Co 
Gaertner Scientific Corp 
General Radio Cx 
CLINOMETER 
Baldwin-Southwark Corp 
CLOCKS—Gage Board 
Brown Instrument Co 
Bristol Company 
Defender Auton 


FEsterline 


c Reg. Co 
Angus Co 
Foxboro Co 
COILS 
Resistance, 
Special 
General Radio Co 
COIL TESTING EQUIP- 
MENTS 
COLORIMETERS 
COMBUSTION CONTROL 
IPMENT 


Inductance 


EQUIP 
Balley Meter Co 
Bristol Company 


Brown Instrument Co 
Defender Autom’c Reg. Co 
Morey & Jones, Ltd 
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Rawson Elec. Inst. Co 


CONTOUR MEASURING 
PROJECTOR 


CONTROLS, AUTOMATIC 
Combustion 

tailey Meter Co 

Defender Autom’c Reg. Co 

Morey & Jones, Ltd 
Condensation 

sristol Company 

Taylor Instrument Cos 
Damper 

Sristol Company 

Brown Instrument Co 

Defender Autom’c Reg. Co 

Foxboro Co 

Morey & Jones, Ltd 


Taylor Instrument Co 
Demand A heveg 
4 iley Mete: 
xboro ¢ ) 
Feed Water 


Bailey Meter Co 
Bristol Co 

Brown Instrument Co 
Foxboro Co 

Filter Rate 

tristol Company 
Brown Instrument Co 
Foxboro Co 


Flow 
talley Meter Co 
srown Instrument Co 
Foxboro Co 
Gravity 
Bailey Meter Co 
Humidity 


Bristol Company 

Brown Lay, rument Co 

Foxboro ¢ 

Taylor ,— iment Cos 
Humidity & Temperature 

Bristol Company 

Brown Instrument Co 

Fr yxboro Co 

Taylor Instrument Cos 
Liquid Level 

Bailey Meter Co 

Bristol Company 

Brown Instrument 

Foxboro Co 
Materials Testing, 

Strain-Time 

Baldwin-Southwark Corp 
Materials Testing, 

Stress- Time 

Baldwin-Southwark Cory 
Materials Testing, Load 

Maintenance 

saldwin-S thwark Corp 
Pressure & Vacuum 

tailey Meter Co 


sristol Company 

Brown Instrument ¢ 

Foxboro ¢ 

Taylor Instrument Cos 
Pyrometer 


tailey Meter Co 
tristol Company 
Rrown Instrument C 
Defender Autom ’¢ Res g. Co 
‘oxb ro Co 
Taylor Instrument Cos 
Rate- Volume 
Foxboro Co 
Refrigeration 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Cos 
Tachometer 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Weston Elec. Inst 
Temperature-Time 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Taylor Instrument Cos 
Thermometer 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co 
Defender Autom’c Reg. Co 
Foxboro Co 
Taylor Instrument Cos. 
Thermostat 
Bristol Company 
Brown Instrument Co 
Foxboro C 
Taylor Instrument Cos 


Corp. 


sailey Meter Co 
Bristol Company 
Brown peeneent nt Co 
Foxboro ¢ 
Taylc r Instrume nt Cos 


COUNTERS—Ratchet, 


Magnetic 
Esterline-Angus Co 
Revolution 


Baldwin-Southwark Corp 
Bristol Company 
Brown Instrument Co 
Stroke 
Baldwin-Southwark Corp 
Bristol Company 
CREEP TESTER 
Baldwin-Southwark Corp 
CURRENT RECORDERS 
sristol Company 
Esterline-Angus Co 
CYCLE CONTROLLERS 
Bristol Co 
CYCLE COUNTERS 
General Radio Co 
CYCLOMETERS 
DAMPING TESTER 
Saldwin-Southwark Corp 
DEFORMETER (Beggs) 
Baldwin-Southwark Corp 


DEMAND METERS 


Gas 
Foxboro ¢ 
Electric: Indicating, Re- 


cording, Printing 

DIVIDING HEAD 

Optical 

DIVIDING MACHINES 
Gaertner Scientific Corp 

DRAFT GAGES—See Gages 

DYNAMOMETERS 
Rawson Elec. Inst. Co 


Weston Elec. Inst. Corp 
EARTH CURRENT 
METERS 
Rawson Elec. Inst. Co 
ELECTRIC TELEMETERS 
saldwin-S slg aga 
Esterline Angus 
ELECTRIC WAVE FILTER 
SECTIONS 
General Radio Company 


ELECTROMETERS 
ELECTRONIC METERS 
I erlir AY ‘ 
General Radio C 
Rawson Elec. Inst. Co 
ENGINE INDICATORS 
Baldwin-Southwark Corp 
ENGINE REVOLUTION 
COUNTERS 
EXTENSOMETER 
Baldwin-Southwark Corp 
FATIGUE TESTERS 
taldwin-Southwark Corp 
FAULT FINDERS 
Weston Elec. Inst. Corp 
FIELD RHEOSTATS 
FLASH & BURNING 
POINT TESTERS 
Taylor Instrument Cos 
FLOW METERS 
indicating 
Bailey Meter Co 
Brown Instrument Co 
Defender Autom’c Reg. Co 
Morey & Jones, Ltd 
Indicating & Recording 
tailey Meter Co 
Brown Instrument Co 
Foxboro Co 
Integrating & Recording 
Morey & Jones, Ltd 
FLUE GAS ANALYZERS 
srown Instrument Co 
FLUXMETERS 
Rawson Elec. Inst. Co 
FREQUENCY METERS 
Indicating 
General Electric Ce 
Weston Elec. Inst 


Recording 
Bristol ¢ any 
Esterline-Angus Co 
Standards 


General adio Co 


FUEL FLOW 
cy bina 
Morey & Jone td 


th bet eg CONTROLS 
Bailey Meter Co 


Br | Company 
Defender Aut Reg. ( 
Tay str nt ¢ 
GAGES 
Absolute Pressure 
sristol Company 
grown Instrument Co 
Foxboro Co 
Taylor Instrument ¢ 
Amplifying 
Comparator 
Cylinder 
Deformation 
Baldwin-Southwark Corp 
Dial 


Differential Pressure 
tailey Meter Co 
— ywn Instrument Co 


xboro (« 
Mo rey & Jones, Ltd 
Draft 
Taylor Instrument Cos 


sailey Meter Co 

Bristol Company 

~ yi wn In trument Co 

» CO 

Ts aylor + str 
Drill 

Bausch & Li 
Filter Rate 

Morey & Jones, Ltd 
Flow 

failey Meter Co 

Brown Instrument Co 

Morey & Jones, Ltd 
Liquid Level 

sailey Meter Co 

Bristol Company 


ument Cos 


ymb Optical Co 


Brown Instrument Co 
Esterline-Angus Co 
Foxboro Ce 

Morey & Jones, Ltd 


Taylor Instrument Cos 
Loss of Head 
Bailey Meter Co 


Morey & Jones, Ltd 
Pitch Diameter 


Pressure 
Bailey Meter Co 
taldwin Southwark Corp 


Zristol Company 
Brown Instrument C 
Esterline-Angus C 
Foxboro Co 


Taylor Instrument Cos 
Pressure- Temperature 
sailey Meter Co 
Bristol Company 
Brown Instrument Co, 
Esterline-Angus Co 
Foxboro Cr 
Taylor Instrument Cos 
Pressure & Vacuum 
tailey Meter Co 





Bristol Company 
Brown Instrument Co, 
Esterline-Angus Co 
Foxboro Co 
Taylor Instrument Cos 
Profile 
Rain 
I sterling g Co 
Taylor Inst1 ent Cos 


Recording —Distance 
Bailey Meter 
Bristol Company 





Brown Instr Co 

Esterline-Angt ) 

Taylor Ir Cos 
Strain 

saldwin-S vark Corp 
Tester 

Baldw Ss thwark Corp 
Thickness 

Esterline-Angus Co 
Vacuum 

Esterline-Angus Co 

Taylor Ir ument (¢ 
Volume 

Brown Ins trument Co 

oxboro 


Water cowed for Boilers 
Bailey Meter Co 
Bristol Company 
Bro wn Instrument Co 
‘Ox ro Co 

ba 

tol mpany 

a wn Instrument Co 

Esterline-Angus Co 


GALVANOMETERS 
Brown Instrument Co, 
General Radio ¢ 
Rawson Ele Inst. Co 
Taylor Instrument Cos 
Weston Elec. Inst. Corp 

GAS ANALYTICAL 

ETERS 

Electrical 
Brown Instrument Cc 

GAS FLOW INDICATORS 
Morey & Jones, Ltd 

GAS LEAK INDICATORS 
Taylor Instrument Cos 

GAS-METERS 

tailey Meter Co 
Brown Instrume 
Foxboro ( 


nt Co 


GOVERNORS 
Pressure 


Bailey M r ( 

B ( 

B iin nt ( 

r Ir nt ¢ 
Pump 

Rail Meter ¢ 

Tayl In t ¢ 
Water Wheel. 

saldwin-Southwark Corp 


GROUND DETECTORS 
Weston Elec. Inst. Corp 


HAND TALLEYS 
HARDNESS TESTERS 
Baldwin-Southwark Cort 
HELIOSTATS 
Gaertner Scientific Corp. 
HIGH FREQUENCY 
APPARATUS 


ton Ele Inst. Corp 
HIGH VOLTAGE 
Indicators 
Weston Elec. Inst. Corp 
Measuring Devices 
Weston Elec. Inst. Corp 


Testing Devices 
HUB ODOMETERS 
HUMIDITY CON- 
TROLLERS 

Rristol Company 

Brown Instrument Co 

Foxboro Co 

Taylor Instrument Cos 
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Vacuum Tube 


Burgess Labs., Inc., C. F. 
REMOTE METERING 
cE ENT 
Ralley Meter Co. 
3 tol Company 
srown Instrument Co. 
Esterline-Angus Co. 
Morey & Jones, Ltd 
RESISTANCE—Ellectrical 
General Radio Co 
RESISTANCE COILS 
RESISTOR UNITS 
RHEOSTATS 
General Radio Company 
MCCHARIMETERS 
Taylor Instrument Cos 
SALINITY INDICATORS 
Esterline-Angus Co. 
SCALES 
Gaertner Scientific Corp. 
SEISMOGRAPHS 
SELSYN EQUIPMENT 
SHUNT METERS 
Stistol Company 
“sterline-Angus Co, 
SHUNTS 
‘sterline-Angus Co, 

R son Elec Inst. Co. 
Weston Elec. Inst. Corp. 
SIGNALING DEVICES— 

Automatic 

Bristol C 0. 
Stown Instrument Co. 
Foxbore Co. 


SPECIAL COILS 





Corp. 











SPECIAL ELECTRICAL 
a re 





Weston Ele Inst ( orp 
SPECIAL INSTRUMENTS 
Esterline-Angus Co 
SPECTROGRAPHS 
Gaertner Scientific Corp 
SPECTROMETERS 
Gaertner Scientific Corp 
SPECTROPHOTOMETERS 
Gaertner Scientific Corp 
SPECTROSCOPES 
Gaertner Scientific Corp. 
SPEED COUNTERS 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Bristol Company 
Brown Instrument Co. 
Esterline-Angus Co 


SPEED REGULATORS 


STANDARD CELLS 
Weston Elec. Inst 
STOP WATCHES 


STRAIN GAGES 
Baldwin-Southwark Corp. 
SUNSHINE RECORDERS 
Taylor Instrument Cos 
SURGE INDICATORS & 
RECORDERS 
Esterline-Angus Co. 
SYNCHRONOSCOPES 
Weston Elec. Inst. Corp. 


SYNCHRONIZATION 
FORKS 


Corp. 


Electrical 
General Radio Co 
TACHOGRAPH 
saldwin-Southwark Corp. 
TACHOMETERS 
tailey Meter Co 
gristol Company 
srown Instrument Co. 
Esterline-Angus Co 
Foxboro Co 


Weston Elec. Inst. Corp 
TACHOSCOPES 
Brown Instrument Co 


TELEMETER 
Baldwin-Southwark Corp 
Esterline-Angus Co 


TELESCOPES 
Gaertner Scientific Corp 
TENSOMETER (Huggen- 
berger) 


3aldwin-Southwark Corp 
TESTING MACHINES 


Fatigue 
Baldwin-Southwark Corp 
impact 
Baldwin-Southwark Corp 
Hardness 


Baldwin-Southwark Corp 
Portable—Tensile—Com- 
pression 

3aldwin-Southwark Corp 
Sheet Metal 
saldwin-S 


Oil & Bearing 
Baldwin-Southwark Corp 


yuthwark Corp 


Universal 
Baldwin-Southwark Corp. 


THERMIONIC RECTI- 
FIERS 


THERMO-JUNCTIGNS 
(Electric) 
General Radio Co 
Rawson Elec. Inst. Co 
THERMO-VOLTMETERS & 
AMMETERS 
General Radio Company 
Rawson Elec. Inst. 
Weston Elec. Inst. Corp 


THERMOPILE—-Cobientz 
Type 


THERMOMETERS 
Gas Filled 
Sailey Meter Co 
Bristol Company 
Brown Instrument Co 
Defender Autom'c Reg. Co 
Foxboro Co. 
Taylor Inst. 
Mechanical 
Brown Instrument Co 
Defender Autom ’'c Reg. Co. 
Foxboro Co. 
Mercurial 
Bristol Company 
Taylor Instrument Cos. 
Resistance 
Brown Instrument Co. 
Foxboro Co. 
Vapor-Tension 
Bristol Company 
Brown Instrument Co. 
Defender Autom’c Reg. Co. 
Foxboro Co. 
Taylor Inst. Companies 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Taylor Instrument Cos. 


Companies 


THERMOSTATS 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Taylor Instrument Cos 


TIME INDICATORS 


Baldwin-Southwark Cory 
TIME METERS 


TIME OPERATION 
RECORDERS 
Bristol Company 
Esterline-Angus Co 
Foxboro Co 


TIME RECORDERS 
Bristol Company 
Brown Instrument Co 
Esterline- Angus Co 
Gaertner Scientific Corp 
Foxboro Co 


TIME SWITCHES 
TIMERS 
Rawson Elec. Inst. Co 
TIMING DEVICES 
TORSIOGRAPH 
Baldwin-Southwark Corp 
TOTALIZING 
INSTRUMENTS 
TOTALIZING RELAYS 
Electric 
TRANSFORMATION 
POINT RECORDERS 
Brown Instrument Co. 
TRANSFORMERS 
(instrument) 
Esterline-Angus Co. 
General Radio Co 





Weston Elec. Inst., Corp 
TRANSITS 
Astronomical 

Gaertner Scientific Corp 
Pocket 


Taylor Instrument Cos 
TUNING FORKS— 
Electrically Driven 

General Radio Co. 

Gaertner Scientific Corp 


TURBIDITY METERS 


U-TUBE MANOMETERS 
Bailey Meter Co 
Brown Instrument Co 
Defender Antom’e Reg. Co 
Morey & Jones, Ltd. 
Taylor Instrument Cos 


VACUUM RECORDERS 
Sailey Meter Co. 
sristol Company 
Brown Instrument Co. 
Defender Autom’c Reg. Co 
Esterline- Angus Co 
Foxboro Co 
Taylor Instr 


VACUUM TUBE BRIDGES 
General Radio Company 
VACUUM TUBE RELAYS 
Burgess Labs., Inc., C. F 


VACUUM TUBE 
VOLTMETERS 
General Radio Co 
Rawson Elec. Inst. Co 


VALVES 
Automatie Shut-Off 
Bristol Company 
srown Instrument Co 
Defender Autom’c Reg. Co 
Foxboro Co 
Taylor Instr 


Balanced 
Bailey Meter Co 
Baldwin-Southwark Corp. 
Brown Instrument Co 
Deferder Autom’c Reg. Co 
Foxboro Co 
Taylor Instr 


ment Cos 


iment Cos 


iment Cos 


Diaphragm 
sristol Company 
Defender Autom’c Re 
Foxboro Co 
Taylor Instr 
Electrically Operated 
Baldwin-Southwark Corp. 
Bristol Company 
Brown Instrument Co. 
Taylor Instrument Cos 
Motor Operated 
Baldwin-Southwark Corp. 
Bristol Co 
Reducing 
tailey Meter Co 
Taylor Instrument Cos 


g.Co 


ment C 


Regulating 
Bailey Meter Co, 
Bristol Co 
Brown Instrument Co. 
Defender Autom c Keg. Co. 
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New Principles in Precision Regulators 


(Continued from page 170) 


In the 
leak 


rare event that the excessive because 0 
through the valve of the first 
result of gross carelessness in re pairing or assembling the regu 
lator, the relief valve will directly 
Whatever the cause of the 


operation will always be 


pressure arises 


stage, as for instance a 
vent the ivity 
operation of the valve, it 
accompanied or preceded by the dis 
play of a red bordered signal button in the cap of the 
regulator, which will be forced outward under the f 
the first stage diaphragm in event of any pressure appreciably 
higher than normal. In. this visible signal is given 
whenever any abnormal pressure has developed. The signal re 
mains displ: ived until it has been restored by hand. It indicate 
that at the first reasonable oportunity the regulator should be 
removed from service for inspection and possibly for 
The relief valve functions at a pressure of approximately 175 
Ibs./in.2 and itself after the trouble has 
All pressure-containing parts are made from sound brass for 
ings, and tests that the reg 
withstanding times the pressure 


first stage « 


relief 


b ick 


influc nee ¢ 


nanner a 


repairs 


reseats been cleared 


pressure have shown ulator is cap 


able of pressures many which 
is sufficient to cause the relief valve to operate 


(Ss) Regulator Flow Meter As illustrated by Fig. 10, a yp 


cial flow meter of the “variable area” type has been designed 
for this regulator. The graduated tube, constructed of a tran 


parent synthetic plastic, contains two parallel gas passage 

The central passage, which contains the steel float-ball, 
is conoidal, diverging up. Through it the gas passes up, raising 
the float ball to a height proportional to the rate of flow. The 
gas then passes down through a small rear passage and thenes 
out through the regulator outlet. The flow illustrated i 

graduated liters per minute of dry oxygen flowing at a tem 
perature of 70°F. and referred to a temperature base of 70°) 

and to a 
range from 0.5 to liters per 
in general precise to within 2% 


Field of Usefulness 


stainless 


meter 


pressure base of one atmosphere. The graduation 


minute. The meter readings are 


The regulator without the flow meter has been designed for 
maximum rate of discharge on the order of 200 cu. ft. per hous 
(approximately 100 liters per minute) of oxygen or any gas of 


approximately the same specific gravity. For a gas a light a 


hydrogen the capacity is about four times as great. For carbon 
dioxide the capacity should not normally be regarded as over 
15 cu. ft. per hour if the drain upon the regulator and henes 


the severe 
(For greater 
through a heating coil 
reaches the regulator.) This 
in design, has proved useful in 
oxygen, nitrogen, 


precooling effects of carbon dioxide are very great 
well to irbor 
immersed in a hot water bath 
through slight 
delis 

irbon dioxide cyl 


outflows, it is pass the « dioxide 


before if 


device, alteration 


regulating ga ered from 


hvdrogen, ietylene and « 


inders. All other gases which do not attack the regulator part 
may conceivably be regulated with this device. Of course, if 
must be fitted with proper inlet and outlet connection thread 
and must not be indiscriminately used first for a fuel or oil 
rich gas and then for oxygen. In other words, the usual safety 
precautions must be observed 

The two-stage regulator with flow meter serves the field of 


oxygen therapy, where it is particularly valuable in connectior 


with oxygen tents. When proper precautions are observed, such 
as applying correction factors for gas specific gravity, it prove 
equally valuable for plant and laboratory applications, even 


when other gases than oxvgen are involved 
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‘An outstanding work, possibly the most notable 
technical book that has passed the editor’s desk 
this year —Industrial Record, December, 1932 


The next three chapters pri 
very complete discussion of the variou 


dustrial methods for measuring temperature 


M R A U z while the one on t mperature recorde! 
shows how the various primary tem] yerature 


continuous records of temperature .. . Th 
A N D text is up to date and very complete, and 
the author discusses the merits and demerits 


tlh} 
t 


indicators may be used in order to furnish 


1 
} 


of the various instruments without fear or 


MEASUREMENT & CONTROL (5. ici ie cones to viscussine suse 


Darts 2&3, Manual 
of Instrumentation 


by M. F. BEHAR 


“It is seldom that we find a book which we can so whole- 
heartedly recommend to our readers as this one, which contains 


so much information and so much evidence of careful prepara- 


tion... —Heating & Ventilating. 


“One notes that the volume com- “The presentation 
able and the text is comprehensively 
illustrated."—-Paper © Paper Prod- 


prises not two but four separate 
handbooks’ (of which three are orig- 
inal treatises) . . . These four “hand- ucts. 
books’ deal with subjects of prime 
importance to industry: (1) ther- 
mometry, (2) pyrometry, (3) auto- 
matic control of temperature, and ad 
(4) humidity measurement and con- tin 
trol."—Heat Treating © Forging. 
“Succeeds well in its aim.”—Elec- a 
used.”’- 


trical World. 


“Between a discussion of what is 
temperature, and a host of valuable 
tables and charts, he sandwiches some 
300 pages of well-ordered informa- 
tion... The multitudinous phases of 
the subject he deftly breaks up into terest...” 
logical groups and devotes a chapter 
each.”"—Electric Journal. 


ments. 


“Another long-felt and serious need, of these subjects.” 
especially acute in the heat-treating lurgy. 

and metal industries has been for a ; 
practical text on pyrometry . . . Apart 
irom the main essential of technical 
accuracy and thoroughness, the meth- 
d of handling is free, entertaining, 


ind readable."—-Gas Age-Record. 


_ “Here is a handbook that answers the engineer's cry 
ior practical information on two scores. It describes 
available industrial instruments . . . and it formulates 
principles of measurement and control. It is a worthy 
contribution to engineering literature . . . gives impor- 
tant definitions, formulas and charts . . . The book is 
illed with practical material and is written in a style 
that makes it readable.”—Food Industries. 

“Not only has the material been contributed by a 
arge number of cooperating specialists, but the de- 
termination of the contents was governed by a con- 
ensus of reports as to existing needs.” —S.A.E. Journal. 


Cloth 6x9”, 320 pages 
278 figs. $4 postpaid 


understand- 


“It is of sufficiently wide scope to be 
useful to many persons engaged in 
research and might serve as a text- 
in technical courses 
the material is excellently presented 
in tabular form. Often compilations , 
of material submitted by experts are 
Review of Scientific Instru 


“Indeed, the most remarkable feature 
of this book is the extremely interest- paratus. To the reviewer's knowledge it 
ing and simple manner in which the 
author clarifies the complex principles 

. One is struck by the human in- 
Product Engineering. humidity control 


“The presentation is intensely prac- 
tical and will be helpful to all students 
Mining & Metal- 


“Tt is fortunate that Mr. Béhar has 
undertaken the task .. . 
singularly broad field in a fairly com- 
pact manner.”’—-Cheimical © Metal- 
lurgical Engineering. 


copy, postpaid 


matic temperature control that the author 


is compelled to break new ground. He deal 
with the modes of control very fully and 
very graphically, and follows this with a 
discussion on the selection of the proper 
controller, location of the primary element, 
classes and types of elements, thermal sys 
tems, relays, and power devices. The last 
chapter in this section is devoted to tem 
perature-control instruments. 

‘Part III, on humidity measurement and 
control . . . The first chapter is non-mathe- 
matical, the second deals in concise mathe 
matical fashion with the principles. The two 
combined make an excellent survey for those 
engineers who wish a quick and complete 
review of this topic . . . A complete descrip- 
tion of indicating and recording instruments 


Much of used for humidity determinations. The last 


chapter deals with humidity control, and 
discusses in turn control principles, classes 
of application, relation of humidity control 
to air conditioning, classes of control instru 
ments, and typical industrial humidity ap 


offers for the first time a fairly complete sur 
vey of the important and growing field of 


“There are ten appendices, dealing with 
such topics as temperature conversion tables, 
thermometric lag, emergent stem corrections, 
psychrometric tables, etc. 

. in compact form the most complete 


Covers a treatise on temperature and humidity meas 


urement and control that has as yet come to 
the attention of the reviewer.’"—H. C 
DIEDERICHS in Mechanical Engineering 
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HERE IT IS 


Bristol’s 


CW 
Pyrometer 


Controller 


... establishes 
new standards of 
productuntformity 


Bristow’s latest contribution to the 
art of temperature control, this new 
Model 478 Pyrometer possesses “de- 
gree-splitting characteristics that per- 
mit an unflinching check over any 
heating process. Precision “knife edge’ 
action of the working mechanism 
raises product quality to new stand 
ards ot uniformity. 

Rejects are fewer. Output is greater. 
Furnace and oven life is longer. By 
limiting the heat to within indiscerni- 
ble variations from the control point, 
marked savings in fuel are possible. 
Note in particular these outstanding 
features of Model 478: (a) clean, 
non-arcing, non-cor- 
mercury-to-mercury — electric 
(b) no need 


non-oxidizing, 
roding 
contacts, sealed in glass; 


for relays; (c) operating mechanism 
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always visible; (d) accessibility of 
telechron motor, mercury switches 
and terminal block, simplifying field 
inspection without exposing control 
mechanism to dirt, fumes, or misalign- 
ment; (d) full safety features; (e) 
accurate control; (f) simple and 
rugged working parts. 

The handy coupon is for your con- 
venience in writing for full informa- 
tion. 
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rFHE BRISTOL COMPANY 
WATERBURY, CONN. 

Send copy of Bulletin 389 o 
new Pyrometer Controller, M 
with self-contained mercu! 
for temperatures up to 300 
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